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Circadian oscillation of biological processes 
has been described in organisms ranging from 
photosynthetic bacteria to vertebrate and 
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biological clocks with near 24 hour oscillation 
periods. There is a growing evidence for the 
connection between a number of metabolic 
syndromes, including obesity and diabetes, 
and circadian clockwork. Glucose homeos-
tasis and the insulin secretion are tightly 
controlled by the circadian system. Further-
more, patients with circadian misalignments 
show profound perturbations of plasma glu-
cose and insulin levels. An outstanding goal is 
therefore to provide further insights into the 
emerging roles of circadian genes in the regu-
lation of pancreas function and glucose meta-
bolism. The overall purpose of our research 
is to study the physiological importance of a 
functional pancreatic islet clock, and its role in 
metabolic diseases and type 2 diabetes. Our 
experiments provide the compelling evidence 
for robust circadian oscillations recorded in 
cultured human islets, as well as in dispersed 
islet cells. To get the insights into pancreatic 
islet clockwork, we employed continuous 
bioluminescence recording by Actimetrics 
Lumicycler, as well as combined biolumines-
GIRGI�¾YSVIWGIRGI� XMQI� PETWI� QMGVSWGST]��

Robust islet cell autonomous self sustained 
clocks were detected in human islets, and in 
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rescent lentiviral construct. Moreover, robust 
oscillatory patterns of endogenous core clock 
genes in human islets were recorded. Using 
islet perifusion system connected to the pho-
tomultiplier tubes, we are currently working 
on obtaining insulin and glucagon secretion 
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endocrine pancreas oscillator function will 
advance the understanding of emerging link 
between pancreas circadian clockwork, meta-
bolic disorders and type 2 diabetes.




