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Autosomal dominant polycystic kidney disease (ADPKD), the most
common inherited human renal disease, results from mutations in
either PKD1 or PKD2 gene. It is a progressive disease characterized by
gradual cystogenesis and cyst enlargement in multiple organs, such
as the kidney and liver. Despite intensive studies in the past several
decades, especially after the identification of the responsible genes,
the cellular and molecular mechanisms of ADPKD are still not well
understood. A consensus is that increased cell proliferation is respon-
sible for cyst formation and development. However, clinical trials
with anti-proliferation drugs such as mTOR inhibitors failed to gener-
ate encouraging results in PKD patients [1,2]. Although these drugs
are shown to be effective in reducing cyst number and size and
improving renal function in animal models. Recently, autophagy has
emerged as an important mechanism in PKD, in consideration of sev-
eral observations: 1) mTOR is the negative regulator of autophagy
and autophagy suppression has been reported in human PKD kidneys
and animal models [3,4], 2) activation of autophagy alleviates cysto-
genesis, 3) polycystin-1 or -2 has crosstalk with autophagy system
directly or indirectly by interacting with ATG (autophagy-related
gene) proteins and 4) PKD is one of the ciliopathies, while primary
cilia and autophagy regulate reciprocally [5�7].

In a study reported in EBioMedicine, Lee et al [8] made another
attempt to elucidate the relationship between autophagy and PKD by
taking advantage of different techniques and models. They first
examined the expression profile of ATG genes using previously pub-
lished microarray datasets derived from human ADPKD samples. In
contrast to the previous report [3], they found a high expression of
almost two-thirds of ATG genes in PKD human samples. This finding
encouraged them to further explore autophagy in PKD using different
animal models. Ablation of ift46 specifically in collecting ducts led to
PKD phenotype and activation of MAPK and mTOR signaling path-
ways, accompanied by a loss of cilia and increased cell proliferation
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and apoptosis. They also found the reduction of ATG proteins and
dysfunctional autophagy in ift46�/� models. To further study the role
of autophagy in cystogenesis, they crossed ift46�/+ mouse with Lc3b
transgenic mouse. It was found that Lc3b expression accelerated cyst
formation in ift46�/+ mice. This was true also for the zebrafish model.
In support, autophagy activation by starvation worsened the PKD
phenotype while suppression of autophagy by 3-MA alleviated cyst
development. To confirm the findings of the ift46 mouse model, they
also examined autophagy in Pkd1mice.

This study confirms the previous observation of abnormal autoph-
agy in PKD. However, in contrast to the previous report [3], this study
suggests that some PKD patients may have increased autophagy that
contributes to cyst development. The finding raises concerns about the
therapeutic potential of autophagy activators. If autophagy is sup-
pressed in some PKD patients whereas increased in others, it is difficult
to determine that autophagy activators or inhibitors are beneficial
unless the drug is used in a personalised manner. This finding reminds
us of the complexity of autophagy in PKD. Indeed, their finding is not
alone. It was reported that autophagy was enhanced in polycystic kid-
neys with Aqp11 mutation in mice [9]. Several aspects may be consid-
ered to explain the discrepancy between this study and other reports.
First, these studies tested different experimental models. Especially,
the ift46�/� model used in this study is not a bona fide model of PKD,
rather its direct effect is defective cilia or ciliopathy. Another important
question is how to assess autophagy status in PKD. Generally, LC3B is a
standard marker for autophagy by quantification and flux assay. How-
ever, given the discrepancy between this study and previous reports, it
seems that more ATG genes at the protein level should be analyzed to
have an overall view of autophagy status in PKD patients. Furthermore,
signaling pathways, including those regulating autophagy, may differ
at different stages or time of PKD, making it difficult to compare the
results obtained from various experimental settings. Finally, when
considering experimental drug administration, many factors have to
be taken into account. For instance, the time, duration, and dosage
may affect results. Although this study provides interesting informa-
tion about autophagy in PKD patients, it is necessary to significantly
expand the cohort and distinguish the underlying genotypes that may
have an impact on autophagy. Such investigations would significantly
advance the understanding of autophagy regulation, its pathogenic
role, and therapeutic potential in PKD.
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