
SZENT-GYÖRGYI  JUNIOR  MENTORS  BUDAPESTSZENT-GYÖRGYI  JUNIOR  MENTORS  BUDAPEST

RESEARCH AREA

The circadian time-keeping system enables the organism to 
anticipate the daily environmental changes and therefore 
is a crucial factor of adaptation. The endogenous rhythm is 
generated at the cellular level by a mechanism based on the 
action of interconnected transcription/translation feedback 
loops. The circadian system has a central pacemaker in 
the suprachiasmatic nucleus (SCN), which may coordinate 
and synchronize the peripheral oscillators present in 
other tissues through neuronal and humoral pathways. 
The main regulator of the SCN is light, but the peripheral 
clocks can also be modi� ed by metabolic e� ects (e.g. food 
intake and its timing). Cellular clock function in� uences a 
wide range of physiological and pathological processes, 
e.g. both activity of the immune system and leukocyte 
migration have a characteristic circadian rhythm. Our 
investigations focus on the following questions: 1.) Which 
neural, humoral, hormonal and metabolic factors in� uence 
the circadian rhythm of immune functions? 2.) Which clock 
proteins control the e� ector functions of immune cells? 3.) 
What kind of individual di� erences can be detected in the 
clock function of the immune system? 4.) How does the 
circadian rhythm of the immune system change in di� erent 
in� ammatory and metabolic diseases and in sepsis? 5.) Is 
a cell’s own molecular clock necessary for the control of 
rhythmic processes or is the operation of the central clock 
in the SCN su�  cient? Understanding the regulation of the 
rhythmic immune system activity may help to identify 
therapeutic targets or design complementary therapeutic 
tools. For example, development of chronotherapeutic 
(time-dependent drug administration) strategies and 
design of individualised therapy for various in� ammatory 
or other immune-related diseases could be possible.

TECHNIQUES AVAILABLE IN THE LAB 

Genotyping and crossing of mouse strains, bone marrow 
transplantation in mice, isolation of human and murine 
leukocytes from blood and tissue samples, investigation of 
leukocyte functions, microscopic techniques, RNA isolation, 
analysis of gene expression with real-time PCR, culturing 
and genetic modi� cation of cell lines, � ow cytometry, ELISA, 
following promoter activity by in vivo luciferase assay, 
protein analysis with Western blot, examination of protein-
protein interactions, analysis of the sleep rhythm in human.
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