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Efficient and effective profiling and data analytics scheme for identifying functional plasma
microRNAs and extracellular vesicle protein biomarkers for differential diagnosis of Parkinsonism

Pl : Prof. Shau-Ping Lin

Institute of Biotechnology, National Taiwan University.

Experience:
https://www.iob.ntu.edu.tw/zh_tw/faculty/full/-%E6%9
E%97%E5%8A%ADY%ES%93%81-68842655

Market Needs:
Parkinson’s disease (PD) is an irreversible, 2nd common neurodegenerative disease in
the elderly more than 65 years old resulting in both motor complications and non-motor
symptoms (NMS), such as mild cognitive impairment (PD-MCI) or dementia (PDD) as
neurocognitive disorders (NCD), in the advanced stage. Currently, PD with cognitive
impairment is lacking biomechanism-relevant biomarkers and is badly respond to PD
accompany with serious side effect, so efficient differential diagnosis and therapeutic
drugs for NMS of PD are still unsatisfactory. Increasing evidence suggests that
circulating plasma microRNAs and extracellular vesicle (EV) proteins related to the
pathophysiology of PD can be developed into efficient analytical and commercializable
Kits for early diagnosis of PD with cognitive impairment and predict the progression
and drug-related psychiatric complications. Therefore, we would like to identify
practical and robust biomarker of microRNAs and extracellular vesicle (EV) proteins for
improving clinical need for such atypical parkinsonism.

Our Technology:
Technologies include clinical diagnosis and plasma sampling, grouping subtype
PD, analyzing level of circulating plasma microRNAs and extracellular vesicle (EV)
proteins expressed in patients’ plasma, and development of statistical method,
BOLD Selector, and principal components analysis (PCA), for identifying novel
plasma miRNA and EV proteins. For clinical diagnosis and plasma sampling, we
classified patients into different group with unified protocol. In our datasets, the
response represents the status of patients, which can be PDD (PD with dementia),
PD-MCI (PD with mild cognitive impairment), PDND(PD no dementia),
MSA-C(Multiple system atrophy C type), MSA-P(Multiple system atrophy P type),
and HC (health control). We performed a high-throughput small non-coding
RNA-seq and the Orbital Fusion Lumos and Orbital Fusion Lumos-FAIMS
LC/mass spectrometry (MS)/MS to analyze circulating plasma microRNAs and
extracellular vesicle (EV) proteins in patients’ plasma. For identifying practical and
robust biomarker, we select candidates by a novel stepwise combination of BOLD
Selector mediated statistical finding of candidate microRNAs and EV proteins. In
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our preliminary study, we have identified novel plasma miRNA and EV proteins
as biomarkers for these Parkinsonism including PD with cognitive impairment as
well as validated accuracy of classifying patients by logistic regression, allowing
us to construct a prediction model for novel plasma miRNA and EV proteins.

Strength:

The unification of clinical diagnosis and plasma sampling reduces the variation in
the process and ensures the preservation of samples. Via next-generation gene
sequencing and mass spectrometer, plasma miRNA and EV proteins in the
patient’s plasma are extremely screened out. We select candidates by a novel
optimized BOLD Selector. This method can handle datasets with small number of
observations and large candidate factors. The methodology can be implemented
in many other clinical-sample-based biomarker identifications. These robust
biomarkers can improve unmet medical needs of early and differential diagnosis
for PD patients with mild cognitive impairment or dementia. These results will
provide prevention and treatment for PD patients, which can reduce the medical
burden and enhance Taiwan international reputation in this field.

Competing Products:

Intellectual Properties:

(1) USA provisional patent, application number 63455953

(2) Prof. Ruey-Meei Wu has an excellent reputation and experience in the research
of PD including clinical genetics, cognition, and pathophysiology of Parkinson’s
disease, worked with Dr. Ming-Che Kuo to study multiple system atrophy and
neuropsychological phenomenon in patients for developing more complete
diagnosis for patients, and collected plasma samples from Parkinsonism patients.
Prof. Lin is the expert in studying functional RNAs, epigenomic modulation,
bioinformatic analysis, and the cell biology. She has experience on studying
microRNA for more than ten years. Dr. Yi-Tzang Tsai has extensive experiment
on studying neurobiology. He went to Japan with Prof. Lin to cooperate with Prof.
Takahiro Ochiya and Prof. Koji Ueda, the experts in studying small RNA and EV
proteins, successfully profiled plasma small RNA sequences and plasma EV
proteins from PD patients with different cognition abilities and control groups.
After large data of plasma small RNA and plasma EV proteins came out, Prof.
Frederic Phoa was invited by Prof. Lin to help with selecting candidate
biomarkers for significantly distinguishing different type of PD patients. With
Chemistry, Statistics, Machine Learning, Applied Mathematics, Artificial
Intelligence background, Prof. Phoa is an internationally well celebrated data
scientist who has developed many novel methodologies and tools, making
significant contributions to various fields. His student, Jing-Wen Huang, is PhD
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student of Institute of Statistics in NTHU. She is the expert in statistics, who
provided a lot of statistical help in the process of screening biomarkers.
Chia-Lang Hsu is a researcher at National Taiwan University Hospital's Medical
Research Department, and he also provides considerable assistance in statistics.
Yan-Han Lin and Ya-Fang Hsu are graduated master's students, while
Hsiang-Hsuan Lin Wang is a current doctoral student and has also made
contributions to this patent.
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