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To the Editor:
Recently, we reported that deletion of the Atg5 gene, specif-

ically in CD11c1 dendritic cells, leads to impairment of the auto-
phagy pathway, causing unprovoked spontaneous airway
hyperreactivity and severe neutrophilic lung inflammation in
mice.1 Our data also demonstrated that adoptive transfer of
Atg5-deficient, but not wild-type, dendritic cells augments lung
inflammation and increases neutrophils in lungs. Most impor-
tantly, we observed that neutrophilic asthma in Atg5-deficient
mice is steroid resistant and IL-17A dependent. Since our report,
few other studies have highlighted the importance of autophagy
among CD11c1 cells, and reported the induction of proinflamma-
tory IL-17–producing T cells as a result of chronic
inflammation.2,3

Mabalirajan4 suggests that b-actin may not be a suitable house
keeping protein for Western blot assays, and that a difference in
overall protein density may be responsible for our observations.
First, we followed a protocol from ‘‘Guidelines for the use and
interpretation of assays for monitoring autophagy,’’ which was
developed by a consortium of experts in the field, to properly
analyze the autophagy pathway and to avoid misinterpretations.
According to the guidelines, increased LC3I/LC3II ratio in com-
bination with increased amount of P62 is indicative of impairment
of autophagy.5 We carefully normalized the density of the bands
to actin loading control, and, more importantly, we also reported
the LC3I/LC3II ratio. Second, our conclusions were not based on
solely one experiment. We confirmed our results by confocal mi-
croscopy, adoptive transfer of CD11c1 cells, in vitro functional
assays, and finally by the generation of 2 different bone marrow
chimeras (Fig 2). The results of both chimera models supported
the notion that bone marrow–derived immune cells rather than
nonhematopoietic cells (including alveolar and bronchial epithe-
lial cells) contribute to the severity of airway hyperreactivity and
neutrophilia induced by deficiency in Atg5.

Unlike other Atg family members, Atg5 has been previously
characterized as a central autophagy protein, and deficiency in
Atg5 was shown to be embryonically lethal in murine models.
Therefore, we have successfully generated 2 models: inducible
Atg5 knockout mice under rosa, and noninducible depletion of
Atg5 in tissue-specific cells such as CD11c1 cells or alveolar
epithelial cells. As indicated in the article, constitutive depletion
of Atg5 among the CD11c1 population resulted in unprovoked
severe neutrophilic asthma in mice, to the degree that the host
cannot be further challenged by allergens. Surprisingly, Mabalir-
ajan4 failed to notice that CD11c-specific Atg5-deficient mice
clearly show a high number of neutrophils in their airways at
the steady state (Fig 5, H).

The observation that impaired autophagy is involved in the
pathogenesis of asthma is supported by several lines of research
showing the association of Atg5 polymorphisms with asthma in
human studies and the fact that TH2 cytokines and viral infection
inhibit autophagy significantly.6,7 We agree that more studies in
the field of Atg alternative pathways are needed; nevertheless,
our report indicates that Atg-dependent autophagy plays a protec-
tive role among the CD11c1 population and inducers of this
pathway might represent novel therapeutic targets for the treat-
ment of asthma.

Hadi Maazi, DVM, PhD

Yuzo Suzuki, MD, PhD

Jae Jung, PhD

Omid Akbari, PhD

From the Keck School of Medicine, University of Southern California, Los Angeles,

Calif. E-mail: akbari@usc.edu.

Disclosure of potential conflict of interest: H. Maazi has received a grant from the Amer-

ican Heart Association. J. Jung has received a grant from the National Institutes of

Health and has consultant arrangements with Spring Pharmaceuticals. O. Akbari

has received grants from the National Institutes of Health. Y. Suzuki declares no rele-

vant conflicts of interest.
REFERENCES

1. Suzuki Y, Maazi H, Sankaranarayanan I, Lam J, Khoo B, Soroosh P, et al. Lack of

autophagy induces steroid-resistant airway inflammation. J Allergy Clin Immunol

2016;137:1382-9.e9.

2. Martinez J, Cunha LD, Park S, Yang M, Lu Q, Orchard R, et al. Noncanonical

autophagy inhibits the autoinflammatory, lupus-like response to dying cells. Nature

2016;533:115-9.

3. Ravindran R, Loebbermann J, Nakaya HI, Khan N, Ma H, Gama L, et al. The

amino acid sensor GCN2 controls gut inflammation by inhibiting inflammasome

activation. Nature 2016;531:523-7.

4. Mabalirajan U. A possible differential role of autophagy in asthma? J Allergy Clin

Immunol 2017;139 XXX-XXX.

5. Klionsky DJ, Abdalla FC, Abeliovich H, Abraham RT, Acevedo-Arozena A, Adeli

K, et al. Guidelines for the use and interpretation of assays for monitoring auto-

phagy. Autophagy 2012;8:445-544.

6. Martin LJ, Gupta J, Jyothula SS, Butsch Kovacic M, Biagini Myers JM, Patterson

TL, et al. Functional variant in the autophagy-related 5 gene promotor is associated

with childhood asthma. PLoS One 2012;7:e33454.

7. Poon AH, Chouiali F, Tse SM, Litonjua AA, Hussain SN, Baglole CJ, et al.

Genetic and histologic evidence for autophagy in asthma pathogenesis. J Allergy

Clin Immunol 2012;129:569-71.

http://dx.doi.org/10.1016/j.jaci.2016.06.067
1

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:akbari@usc.edu
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref1
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref1
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref1
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref2
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref2
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref2
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref3
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref3
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref3
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref4
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref4
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref5
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref5
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref5
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref6
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref6
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref6
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref7
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref7
http://refhub.elsevier.com/S0091-6749(16)31138-1/sref7
http://dx.doi.org/10.1016/j.jaci.2016.06.067

	Reply
	References


