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1.Title of the research project: 
EYE MOVEMENTS IN THE DEEP PHENOTYPING OF EARLY NEURODEGENERATION
Description: 
Idiopathic rapid eye movement sleep behavior disorder (iRBD) manifested by the absence of muscle atonia and dream enactment behaviors, is a recognized initial form of neurodegenerative disease. After 10 years or more since iRBD diagnosis, up to 3/4 of patients develop alpha-synucleinopathies, including Parkinson's disease (PD), multiple system atrophy, or Lewy body disease. Early detection of neurodegeneration before the clinical onset of symptoms is a prerequisite for studying the mechanisms of disability and/or for early initiation of targeted symptomatic, neuroprotective or neurorestorative therapy. To accurately discern the phenotype of the disease and classify it into one of the forms differing in the degree of impairment of motor, cognitive and autonomic functions, deep phenotyping procedures have recently been introduced (Delude 2015). These consist of a detailed description of the characteristic features that contribute to the recognition of the sub-phenotypes of the disease. While disability may be undetectable by clinical examination in the earliest stages of neurodegeneration, targeted instrumental analyses have been used to study motor stereotypes such as gait and speech (Krupička et al. 2020, Viteckova et al. 2020, Rusz et al. 2022). Since the initial neurodegenerative changes in alpha-synucleinopathies affect the brainstem nuclei, it can be expected that eye movements, in particular saccades and smooth pursuit will also be affected in addition to sleep disturbances. To date, eye movements have only been studied in a single cohort of iRBD patients prospectively followed at our centre, which demonstrated a high rate of antisaccade errors, considered to be a manifestation of prefrontal cortex dysfunction (Hanuška et al. 2019). Thus, the objectives of the proposed Junior project will be to 1) use video-oculography to test whether gaze abnormalities in patients with iRBD can serve as an early predictor of the clinical manifestation of synucleinopathy; 2) to investigate gaze abnormalities in iRBD patients as a biomarker of future cognitive decline corresponding to prefrontal cortex dysfunction; and 3) to investigate the relationships between eye movement abnormalities and gait and speech impairments in iRBD and in early stages of PD. 
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Qualifications:
· Ph.D. degree in neuroscience or related fields (up to 5 years from graduation)
· Ability to communicate in both spoken and written English, and at least basic Czech (to communicate with patients)
· High motivation, ability to conduct collaborative research.

Funding: 
Position will be co-financed from projects funded by the Ministry of Health of the Czech Republic (AZV) and by Charles University (Cooperatio Neuroscience, Exceles).
Workplace: 
Department of Neurology, First Faculty of Medicine, Charles University and General University Hospital in Prague
Supervisor: 
Prof. Evžen Růžička, MD, DSc.
E-mail: evzen.ruzicka@lf1.cuni.cz
Position available from: January 1, 2023
Applicants must submit required documents to: Anna Jezberová anna.jezberova@lf1.cuni.cz
2. Title of the research project: 
THE BIOLOGICAL RHYTHMS AFFECTED BY MUSCARINIC RECEPTORS

Description: 
Muscarinic receptors (MRs) are typical members of the G protein-coupled receptor (GPCR) family and exist in five subtypes from M1 to M5. MRs are involved in many functions, such as learning [1], spinal locomotor networks [2], locomotion [3], biological rhythms [4], cardiovascular physiology [5], bronchoconstriction [6], and gastrointestinal tract functions [7], and they are also involved in pathologies, such as schizophrenia [8] and Parkinson’s disease [3].
Recently, the role of MRs in biological rhythm regulation was determined [9-11]. 
The project aims to study the specific role of MR subtypes in the biological rhythms, mainly motor activity, temperature, and heart rate. As the differences have been identified between males and females, another aspect of the project will be the role of sex hormones in the regulation of specific biological rhythms. The second part of the project will be the comparison of behavior dependency on biological rhythm. The identification of brain structures responsible for biological rhythm regulation will be another aim of the present project. As another aspect of biological rhythm regulation, the biological rhythm of key cholinergic molecules (MRs, acetylcholinesterases, choline transporter, vesicular acetylcholine transporter) will be studied too. The project will comprise neurochemical, receptor binding, behavioral, and telemetry experiments with specific treatments with sex hormones. 
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