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Timing of lymphocyte trafficking is regulated by the circadian clock
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Biological systems are composed of a set of genes encoding
the synthesis of functional gene products. Their functions
can relate to each other in a balanced way to weigh the
exact importance of each product at the appropriate time.
This dynamic relationship among genes, their functions,
time, and the environment is dictated in organisms by
endogenous circadian rhythms (1). The “clock” that
processes and monitors all these processes is in a brain area
called the suprachiasmatic nucleus (SCN). It is just above
the pituitary gland, in the hypothalamus, the cerebral
region that connects the neuroendocrine and immune
systems. Interactions at the neuronal network of the SCN
guarantee the circadian rhythms at the organismal level (2).
The synchronization of the work among tissues, organs,
and physiological systems is of extreme importance for
the immunological system during the acquisition of the
immune response to an infection. The circadian system is
able to analyze the behavior of the biological systems and
promote phase coherence to coordinate and synchronize
the immune system in response to environmental dynamics
such as vulnerabilities to infection and diseases (2). Recent
studies have demonstrated that lymphocytes, the major
players in adaptive immunity, circulate by a circadian
mechanism among the lymphoid organs in their search
for antigens (3). The migration of B and T lymphocytes
to the lymph nodes peaks at the onset of night, while
during the day, these cells leave the immunological
organs to compose a reservoir of leukocyte cells that is
ready to perform their functions while patrolling the
organism. These studies have shown that the mechanisms
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governing the circadian rhythmicity of these cells depend
on modulation of temporal expression of the trafficking
receptors C-C chemokine receptor type 7 (CCR7) and
sphingosine-1-phosphate receptor 1 (S1P1), which
fluctuate in the kinetics of their expression in an opposite
and complementary way (3). During the evening, the
expression levels of CCR7 are high, ensuring the homing
of lymphocytes to lymph nodes, while the expression of
the S1P1 receptor critical for mediating lymphocyte egress
becomes high during the day (3). These findings open a
new perspective for studies aiming at an optimization of
immunotherapeutic approaches and vaccine protocols for
the acquisition of adaptive immune responses.
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