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Neutrophils in the Innate Immunity
Conundrum of Cystic Fibrosis:

A CFTR-Related Matter?
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Until recently, the main focus of cystic fibrosis has
been the function of the CFTR (cystic fibrosis transmem-
brane regulator) channel in epithelial cells. We know that
its failure leads to airway epithelium dehydration, thick
mucus accumulation and impaired mucociliary clear-
ance, the hypothesis being that this allows bacterial trap-
ping, resulting in chronic lung infections [1]. However,
more than 2 decades after the CFTR cloning, we still do
not understand how it relates to lung disease and to the
tremendous neutrophil burden that persists within the
airways nor why chronic colonization with Pseudomonas
aeruginosa develops in cystic fibrosis patients who are
supposed to be immunocompetent. Although a general
defect in innate immunity is now mooted [1], the ques-
tion remains: Why don’t neutrophils do a better job?

In this issue, Zhou et al. [2] examine phagosomal tar-
geting of CFTR in neutrophils and the impact of the
AF508 mutation on this process. Previous studies from
this group have already provided evidence that CFTR
channel expression in neutrophils and its dysfunction can
affect neutrophil chlorination of phagocytosed bacteria
[3] and that CFTR-dependent chloride anion transport
contributes significantly to P. aeruginosa killing by nor-
mal neutrophils [4]. The presence of CFTR in neutrophils
has remained controversial for years. Its detection has

been challenging because of the lack of reliable anti-CFTR
antibodies and the low amount of CFTR present in neu-
trophils. In the current study, Zhou et al. [2] used CFTR-
stably transfected PLB985 cells to demonstrate that the
AF508-mutated CFTR failed to localize in phagosomes.
Notably, this was rescued by the CFTR corrector com-
pound VRT-325, thus strongly suggesting that a thera-
peutic strategy aimed at restoring full CFTR function [5]
might also target neutrophils.

One unsolved debate still remains as to whether the
dysregulation of innate immunity in cystic fibrosis is ac-
quired or constitutive. Unfortunately, no current animal
model (neither mice nor ferrets nor pigs) can accurately
mimic the lung disease observed in patients with cystic
fibrosis. Nevertheless, some studies have reported that
neutrophils from mice expressing the AF508 CFTR or
mice lacking CFTR in myeloid cells have a proinflamma-
tory phenotype after lipopolysaccharide [7] or bacterial
[8] challenge thus suggesting that CFTR expression in
neutrophils might regulate their function. Since neutro-
phils are the major cell type and their accumulation is as-
sociated with lung failure, it is reasonable to meticulously
scrutinize them in cystic fibrosis. The study of heterozy-
gous individuals could provide a unique opportunity to
uncover constitutive disturbance, independently of infec-
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tions, and thus provide some insight into this debate [9].
Previous studies have shown that neutrophils from het-
erozygous individuals have increased oxidant production
[10] as well as a delayed apoptosis [11], thus presumably
potentiating their proinflammatory capacity. Interesting-
ly, the delayed apoptosis observed in neutrophils from
cystic fibrosis patients and from their parents was not re-
versed by an inhibitor of CFTR compared with controls,
which strongly suggests that CFTR functions in neutro-
phils may be independent of its chloride channel func-
tion. This concept of channel-independent functions is
no longer in doubt given the multiplicity of proteins with
various functions that have been shown to be associated
with CFTR [12].

A number of significant experiments have under-
scored the importance of neutrophils in innate immunity
and their functions appear to extend far beyond their

well-described, essential role in antibacterial defense.
Thus, one can postulate that a disturbance in neutrophil
reprogramming would severely impair the course of an
inflammatory challenge. Both the image we have of neu-
trophils and the immunological conundrum posed by
cystic fibrosis have evolved but the troubling question of
the role of neutrophils in cystic fibrosis remains [13]. The
work of Zhou et al. [2] supports the possibility that the
CFTR may be important for human neutrophils to fully
achieve their bactericidal capacity. This report is timely,
as we urgently need to understand the impact of neutro-
phil function/dysfunction in cystic fibrosis and how it re-
lates to the CFTR. Moving on from the conventions of the
last decade regarding neutrophil functions, this hypoth-
esis of a constitutive disturbance of neutrophils in cystic
fibrosis may allow for a true working paradigm with ther-
apeutic implications for today.
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