REQUIREMENTS
	Semmelweis University, Faculty of General Medicine – single, long-cycle medical training programme
Name of the host institution (and any contributing institutions):

Department of Biophysics and Radiation Biology

	Name of the subject: Modern microscopy methods in medical science
in English: Modern microscopy methods in medical science
in German: Moderne Mikroskopiemethoden in der Medizin                    
Credit value: 2
Semester: Fall (1st)
(as defined in the curriculum) 
Total number of classes per week: 2                       

lectures: 2                       

practical lessons: 0             

seminars: 0
Type of subject:     compulsory          optional               elective

	Academic year: 2025/2026 I

	Language of instruction, for optional or elective subjects: Hungarian, English, German 

	Course code:

(In the case of a new subject, this cell is filled in by the Dean’s Office, following approval) 

	Course coordinator: Dr. Miklós Kellermayer
Place of work, phone number: Department of Biophysics and Radiation Biology 06-1-4591500/60200
Position: Professor, Head of Department

Date and number of habilitation: 2004 PTE ÁOK 7/2004/habil

	Objectives of the course and its place in the medical curriculum:
The aim of the course is to provide undergraduate students with the basics of modern microscopy techniques, which they will almost invariably encounter in their later careers. During the course, students will gain a detailed understanding of the advantages, disadvantages and applications of microscopic imaging methods already used in medicine and those that will become increasingly important in the future within the different scientific disciplines. By completing the course, students will be able to independently interpret images obtained by different methods, and will be able to independently select the appropriate method to answer scientific questions. They will acquire the theoretical knowledge necessary to interpret the meaning of instrument parameters and their effects on image quality.

	Place of instruction (address of lecture hall or seminar room etc.): Seminar rooms or the library of the Department of Biophysics and Radiobiology at Basic Medical Science Center (1094 Budapest, Tűzoltó u. 37-47); and, where applicable, in the form of online education

	Method of processing the subject (lecture, group work, practice, etc.)
lecture


	Competencies acquired through the completion of the course: 
General knowledge of light microscopes, understanding of the physical basis of different light paths and illumination systems. Understanding the background of the formation of the microscopic image, the process of detecting and recording the images. Understanding of digital imaging, mastering the operational basics of different detectors. Clarifying the concepts of pixel and voxel and understanding the process of 3D reconstruction. Understanding the process and application of fluorescence. Knowledge of the limitations of microscopic images taken with different illumination systems. Presentation of the theory and practice of widely used light microscopy techniques. Knowledge of the theory and practical applications of special microscopic methods (atomic force and electron microscopy). Knowledge of different correlation microscopy techniques, as well as knowledge and understanding of the additional benefits that can be gained by correlation. Learning about the theory and practice of different labeling strategies.

	Prerequisites for course registration and completion:

Completion of Medical Biophysics I, II (successful exam)

	Subject output proposal 

Microscopic anatomy and Embriology, Medical physiology, Molecular cell biology, Translational medicine and pathophysiology, Medical imaging, Oncology, Laboratory medicine

	Conditions for concurrent course registration and permission thereof in the case of a multi-semester subject:

-

	Student headcount conditions for starting the course (minimum, maximum) and method of student selection:

we start the course with a minimum of 3 students the maximum number is 22 people. Based on application in Neptun.

	Detailed course description: 

(Theoretical and practical instruction must be broken down into lessons (weeks), numbered separately. Please provide the names of lecturers in both types of lessons, indicating guest lecturers.  This information is not to be attached separately. CVs of guest lecturers, however, must be attached.)
Week
Subject
1
The basics of microscopy, the characteristics of light (Miklós Kellermayer)
2
Contrast procedures, phase contrast microscopy, DIC (MK)
3
Fluorescence microscopy, fluorophores (György Török)
4
Different illumination systems 1. widefield, TIRF microscopy (GyT)
5
Different illumination systems 2. confocal -, light-sheet microscopy (GyT)
6
Different illumination systems 3. multiphoton microscopy (MK)
7
Super-resolution microscopy, structural illumination SSIM, Lattice-LS (Balázs Kiss)
8
Super-resolution microscopy, localization-based techniques, STORM, PALM (GyT)
9
Super-resolution microscopy, STED, MINFLUX (GyT)
10
Measurements based on fluorescence, FLIM, FCS (Gusztáv Schay)
11
Atomic force microscopy, AFM, STM, MFM, FFM (Bálint Kiss)
12
Electron microscopy, SEM, TEM (Balázs Kiss)
13
Correlative microscopy, STED-AFM, STED-FLIM-FCS (Bálint Kiss-György Török)
14
Labeling strategies, immunolabeling, bioorthogonal labeling, PAINT (TGy)
Instructors: Miklós Kellermayer, Balázs Kiss, Bálint Kiss, Gusztáv Schay, György Török (Department of Biophysics and Radiation Biology)

	Related subjects due to interdisciplinary fields (both compulsory and elective) and potential overlaps between subjects: 
Some fundamental elements of microscopy are explained in the subject Medical Biophysics. Some elements also occur superficially in the courses of anatomy, cell science and molecular biology, but there is no time or opportunity to present the detailed theoretical background.

	Attendance requirements; conditions under which students can make up for absences and the method of absence justification: Attendance is mandatory for at least 50% of the lectures. Make up is not possible

	Form of assessment in the study period: 
(including the number, topics and scheduling of oral and written tests, their share in the overall evaluation, make-up tests and improvement tests) 
Optional weekly online tests that do not count in the evaluation

	Number and type of assignments for individual work and the deadline for submission:  
-

	Requirements to obtain the teacher’s signature: 
-

	Type of assessment: (comprehensive examination, end-term examination, term-grade, term-grade on a three-grade rating scale, coursework project, no examination)
End term examination with combine of written and oral part

	Examination requirements:

(list of examination topics, subject areas of tests / examinations, lists of mandatory parameters, figures, concepts and calculations, practical skills and the optional topics for exam-equivalent coursework projects, their criteria of completion and assessment) 

The material of the exam is the knowledge presented in the lectures. 
Method: written and oral.

	Method and type of grading:
(Share of theoretical and practical examinations in the overall evaluation. Inclusion of the results of the end-of-term assessment. Possibilities of and conditions for offered grades.)

The final grade formed by a combination of a written test (a minimum performance of 50% must be achieved to pass the exam) and an oral exam (50%-50% weighting). Grades are determined on a five-point scale (1-5) (below 50% 1, 50-60% 2, 60-70% 3, 70-80% 4, above 80% 5)

	List of course books, textbooks, study aids and literature facilitating the acquisition of knowledge to complete the course and included in the assessment, precisely indicating which requirement each item is related to (e.g., topic by topic) as well as a list of important technical and other applicable study aids:  
The entire course material is available at (http://biofiz.semmelweis.hu/ and https://itc.semmelweis.hu/moodle/. Individual and group consultations are available during the semester based on prior application.

	Signature of habilitated instructor (course coordinator) announcing the course: 


	Signature of the director of the host institution:


	Date of submission: 28.03.2024.




