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Alpha-Synuclein Species in Red Blood Cells as Biomarkers for Early—onset Parkinson’s Dis-
ease LIU Xin, CAI Hui-hui, ZHENG Yuan-chu. Center for Movement Disorders, Department of Neurology,
Beijing Tiantan Hospital, Capital Medical University, Beijing 100070, China

Abstract Objective: To investigate the presence of abnormal a-synuclein (a-Syn) deposition in red blood
cells (RBCs) in patients with early-onset Parkinson’ s disease (PD) and determine whether RBC-derived a-Syn
could serve as a biomarker for early-onset PD. Methods: A total of 26 patients with early-onset PD (onset age<
50 years) were included in the early-onset PD group, and 30 age- and sex-matched healthy control participants
were included in the control group (HCs). Demographic and clinical data were collected for all participants. The
Movement Disorder Society-Unified Parkinson’s Disease Rating Scale (MDS-UPDRS), Hoehn and Yahr (H-Y)
scale, Mini-Mental State Examination (MMSE), and Montreal Cognitive Assessment (MoCA) were used to as-
sess the patients in the early-onset PD group. Electrochemiluminescence immunoassay was performed to mea-
sure the levels of a-Syn monomers and aggregates in the RBCs of both groups. The correlation between
RBC-derived a-Syn levels and clinical indicators in patients with early-onset PD was analyzed. Results: The
levels of both 0-Syn monomers and aggregates in RBCs were significantly higher in patients with early-onset
PD than in HCs (P=0.009, P<0.0001). In terms of diagnostic performance, RBC-derived a-Syn aggregates
showed superior performance over monomers, with an area under the receiver operating characteristic curve
(AUC) of 0.887 (95% CI 0.794-0.981), 73.3% sensitivity, and 96.2% specificity for diagnosing early-onset PD.
The levels of RBC-derived a-Syn monomers and aggregates showed no significant correlation with patient age,
disease duration, H-Y stage, MDS-UPDRS III score, MMSE score, or MoCA score (P>0.05). Conclusion: Ab-
normal a-Syn deposition was found in the RBCs of patients with early-onset PD. RBC-derived a-Syn, particular-
ly a-Syn aggregates, could serve as a biomarker for early-onset PD.

Keywords erythrocyte; a-synuclein; early-onset Parkinson’s disease; biomarker
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