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Background/Rationale.
Deletion
of
phenylalanine 508 in CFTR (F508del) is the most
common mutation in Cystic fibrosis (CF) patients
(70-90%). F508del-CFTR maintains channel
activity, but the mutation causes the majority of
CFTR protein to be retained in the endoplasmic
reticulum and prematurely degraded by the
ubiquitin-proteasome system before it reaches
the plasma membrane. The combination of
lumacaftor-ivacaftor (corrector plus potentiator,
OrkambiTM) represents the first FDA-approved
therapy for CF patients homozygous for F508delCFTR mutation, and in general a combination of
therapy seems to show improved clinical
benefits over available monotherapies (1). CK2
has been suggested as a potential target to
rescue the membrane restoring autophagy while
epigallocatechin gallate, selected for its ability to
target the protein kinase CK2, sustains its
permanence at the plasma membrane, even if
not able alone to rescue F508del-CFTR (2).
Hypothesis and objectives. The main aim of the
project was to reveal the molecular mechanism
and clarify the role of CK2 in regulating
F508delCFTR stability. Indeed CK2 inhibitors
should be used in combination with
F508delCFTR rescuing molecules, as they would
permit an increase stability of the protein but
not the maturation of F508del-CFTR to the
plasma membrane where it exerts its function.
Understanding the precise mechanism(s) of
action of this class of compounds is the basis for
developing an efficient combinatory therapy.
Essential Methods. We performed in vitro and in
cells studies to demonstrate how CK2 can affect

F508del stability using transfections, specific CK2
kinase inhibitors and CK2 knockout cells.
Results. We have demonstrated that CK2
inhibition may represent an important tool to
reduce the expression of HSP27, a chaperone
that specifically recognize F508del leading to its
ubiquitylation and degradation (3). Moreover
the detailed mechanisms by which HSP27
expression is regulated by CK2 has bees
elucidated. However, the direct correlation
between CK2-HSP27-F508delCFTR is still lacking
and is under study.
Spin-off for research & clinical purposes. These
pre-clinical study are important to provide the
rationale for the use of CK2 inhibitors in
combinatory therapies with correctors or
proteostasis regulators for the rescue and
stabilization of F508delCFTR at the plasma
membrane.
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