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Faculty of Pharmaceutical Sciences in Sosnowiec

Course objectives

Upon completion of the course, the doctoral student has knowledge and skills related to
the use of modern research techniques and tools used in various sub-disciplines of
medical biology. The doctoral student is able to plan the research steps and interpret
the results of the conducted research/assays. He/she is able to identify alternative
methods of verification of research results and propose alternative methodology
solutions for conducted research/assays.

Prerequisites graduate studies completed
LEARNING OUTCOMES
Relationship to the
Category Description of the outcome outcomes for the
programme
Knows the theoretical basis and application of the research P8S_ WG
knowledge techniques covered

Knows the main trends in the development of the techniques P8S WG
discussed (including possible directions of the applicability of
the techniques)
Can plan a research project experiment using the subject P8S_UW

skills techniques. P8S UU
Can select research tools from the group of techniques discussed | P8S_UO
and apply them to the goal of own research
He is ready to perform a critical evaluation of the achievements | P8S_KK

social competencies | in the research techniques discussed

He is ready to make a substantial and critical assessment of his P8S_KR
own contribution to the development of the techniques discussed
, without violating the rules of intellectual property rights and
with respect for the rule of public property of the results of
scientific activity

CURRICULUM CONTENT

Course description, range of subjects, raised issues and topics
Block 1: Interaction of cells with the microenvironment. Phenotypic plasticity of cells and its modification (10

hours).

"Gene transfer as a research tool"”




Mechanisms of regulation of gene expression and opportunities for verification of phenotypic plasticity of cells
and transgenesis '
Interactions of cells with the microenvironment - control of migration and invasiveness of tumor cells

Cellular stress, apoptosis, cell differentiation - visualization techniques

Block 2: Flow cytometry - basics of experiment design and cytometric analysis in research (5 hrs):

Basics of flow cytometer construction and operation (startup procedure, setup, experiment design, setting
voltages on detectors, shutdown procedure). Designing a flow cytometer experiment (type of material to be tested
and conditions it must meet; selection of fluorochromes and lasers for multicolor analysis, types of controls,
principles of cell labeling - selection of antibodies, principles of detection of surface and intracellular antigens;
one- and two-step labeling). Types of measured parameters (FSC and SSC settings, population gating,
optimization of settings for fluorescence). Principles of analysis and interpretation of results (type of graphs,
interpretation of example results). Principles of cell cycle analysis, apoptosis and autophagy by flow cytometry.

Block 3: Application of confocal microscopy in research projects (5 hours):

""Basics of confocal microscopy".

Discussion of the basics of confocal microscopy technique: preparation of material for research, obtaining and
analyzing images, interpretation of the obtained results

Discussion of the possibility of using confocal microscopy in quantitative analysis of biological preparations
Presentation of the possibilities of using confocal microscopy in biomedical research

and pharmaceutical

Block 4: Introduction to the method of NMR spectroscopy, the possibilities of its use for the analysis of the
structure of organic compounds and its application in pharmacy and medicine (5 hours) :

Introduction to nuclear magnetic resonance methods. Principles of recording NMR spectra on Bruker
spectrometers.

Interpretation of 1H, 13C, 31P NMR spectra.

Two-dimensional 2D-NMR nuclear magnetic resonance spectroscopy. Principles of registration of two-
dimensional spectra.

COSY, HSQC, HMBC, NOESY techniques.

Solving structural problems concerning the structure of organic compounds and drugs by means of spectroscopic
methods.

Block 5: Fundamentals of mass spectrometry (5 hrs):

"Fundamentals of mass spectrometry"

Analysis of mass spectra of low molecular weight organic compounds.

Types of ion sources and ionization mechanisms. Mass analyzers and ion detectors.

Construction of the QTof high-resolution mass spectrometer and introduction to its operation.

Methodology for performing HR MS analysis with a guide to the operation of the graphical interface of the
program controlling the operation of the high-resolution mass spectrometer.

VERIFICATION OF LEARNING OUTCOMS

Enter how the doctoral student’s knowledge is verified, e.g., oral colloquium,

Method for the validation o f learm'ng outcomes written test, written paper, presentation, other, etc.

Learning outcomes of the doctoral student verified by
evaluation of activity in class and/or oral colloquium,
and/or solution of subject problem tasks for the block of
classes

The choice depends on the educational program: pass, pass/fail, exam. The

e : course grade scale according to the Rules of the Doctoral School: very good
Form and conditions of completing the course 5.0, above good 4.5, good 4.0, fairly good 3.5, sufficient 3.0, fail 2.0,

Description of the requirements for passing the course, e.g. 100%
attendance in classes, other, etc., guidelines for pass mark credit or exam

According to the Training Program, the course ends with
a credit.

Conditions for passing the course: 100% class
attendance and a pass grade on the problem assignment
and/or oral colloquium.
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