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Induced pluripotent stem cells (iPSCs) can be es-
tablished from somatic cells by the transient expres-
sion of pluripotency-related transcription factors
(TFs). Given that epigenetic regulation plays a cen-
tral role in cell fate determination and maintenance,

this technology allows for the reorganization of epi-
genetic regulation from the differentiated somatic
cell state into the pluripotent state without affecting
genetic information. Recent studies revealed the
stepwise epigenetic changes during iPSC deriva-
tion. In early-stage reprogramming, the faithful
shutdown of the somatic program occurs through
the silencing of somatic cell-specific enhancers,
which is associated with a loss of original cell iden-
tity.
We examined the effect of in vivo reprogram-

ming on Kras-induced cancer development. We
show that the transient expression of reprogram-
ming factors (1-3 days) in pancreatic acinar cells re-
sults in the transient repression of acinar cell en-
hancers, which are similarly observed in pancreati-
tis. We next demonstrate that Kras and p53 muta-
tions are insufficient to induce ERK signaling in the
pancreas. Notably, the transient expression of re-
programming factors in Kras mutant mice is suffi-
cient to induce the robust and persistent activation
of ERK signaling in acinar cells and rapid forma-
tion of pancreatic ductal adenocarcinoma. In con-
trast, the forced expression of acinar cell-related
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Epigenetic regulation plays a critical role for the cellular differentiation, the stable
maintenance of cellular identity, and the reprogramming process. Accumulating
evidence suggests that epigenetic abnormalities represented by abnormal DNA
methylation have been involved in various diseases as well. We are interested in
unveiling epigenetic regulation in the cellular differentiation, the maintenance of
cellular identity, and the pathogenesis including age-related diseases such as can-
cer. Particularly, taking advantage of reprogramming technology to actively alter
epigenetic regulation, we are investigating the role of epigenetic regulation on can-
cer development, maintenance, and progression. Finally, we will try to develop a
novel approach targeting epigenetic regulation to treat cancer patients.
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transcription factors inhibits the pancreatitis-in-
duced activation of ERK signaling and develop-
ment of precancerous lesions in Kras-mutated aci-
nar cells. These results underscore a crucial role of
dedifferentiation-associated epigenetic regulations
in the initiation of pancreatic cancers.

2. Platforms of in vivo genome editing with in-
ducible Cas9 for advanced cancer modeling

Norihide Jo1, Yuko Sogabe1, Yosuke Yamada1, To-
moyo Ukai1,2, Harunobu Kagawa1, Kanae Mitsu-
naga1, Knut Woltjen1,5, Yasuhiro Yamada1,2,6

CRISPR/Cas9 has become a common-place
genome editing tool due to its efficiency, specificity
and convenience, and its application in vivo has
been extensively explored. Indeed, constitutive mu-
tant rodents have been successfully generated from
zygote or ES cells transduced with sgRNA and Cas
9, and are widely used in a variety of experiments.
On the other hand, few technological advances
have been made for conditional in vivo genome ed-
iting with CRISPR/Cas9. One approach is to exter-
nally deliver CRISPR/Cas9 directly into the animal's
body by various methods such as virus and electro-
poration; however, low mutation efficiency in the
target organ and variation in the resultant mutants
may preclude the use of this system for in vivo ex-
periments. Another approach is Cas9-transgenic
animals, in which either Cre/loxP-conditional or
doxycycline (Dox)-inducible Cas9 are used to allevi-
ate the challenges of delivery.
To make genome editing with Cas9-transgenic

animals further accessible, we devised new plat-
forms for efficient genome editing at multiple loci
in a Dox-inducible manner in vivo. Loading up to
four sgRNAs simultaneously into the targeting vec-
tor was feasible by employing a site-specific multi-
segment cloning strategy. A recombinase-mediated
cassette exchange (RMCE)-based platform exhibited
efficient genome editing upon Dox administration
while displaying minimal levels of unintended in-
sertions and deletions (indels) in the absence of
Dox both in vitro and in vivo. Finally, we used this
platform to model cancers with complex genome
editing including both activating and inactivating
mutations in an inducible manner. Here, we de-
vised two doxycycline (Dox)-inducible Cas9 plat-
forms that efficiently conduct conditional genome
editing at multiple loci in vitro and in vivo. In these
platforms, we took advantage of a site-specific
multi-segment cloning strategy for the rapid and
easy integration of multiple sgRNAs. We found
that a platform containing rtTA at the Rosa26 locus
and TRE-Cas9 together with multiple sgRNAs at
the Col1a1 locus exhibited a higher efficiency of in-
ducible insertions and deletions (indels) with mini-
mal leaky editing. Using this platform, we suc-
ceeded to model Wilms' tumor and the progression
of intestinal adenomas with multiple mutations in-
cluding an activating mutation with a large
genomic deletion. Collectively, the established plat-
form should make complicated disease modeling in
mouse easily attainable, extending the range of in
vivo experiments in various biological fields includ-
ing cancer research.
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1. Targeting the nucleic acids-sensing TLRs for
therapeutic intervention in autoimmune dis-
eases
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TLR7 senses microbial-derived RNA in endoly-
sosome, but can also erroneously respond to self-
derived RNA. In fact, it has been reported that
TLR7-dependent signaling promote autoimmune
diseases. Thus, TLR7 can be therapeutic target. Al-
though antibodies (Abs) are powerful tools for
therapeutic intervention, TLR7 has been excluded
from targets for Ab-mediated intervention because
of its lack of cell surface expression. Despite this ex-
pectation, we found an anti-TLR7 Ab dose-de-
pendently inhibits TLR7 responses in dendritic
cells, macrophages and B cells. For this reason, we
evaluated the therapeutic effect of anti-TLR7 Ab in

Unc93b1D34A/D34A mice that cause thrombocytopenia,
splenomegaly and chronic active hepatitis due to
TLR7 hyper-responsiveness, and found that throm-
bocytopenia in Unc93b1D34A/D34A mice was signifi-
cantly improved by the treatment with anti-TLR7
mAb. Furthermore, splenomegaly and hepatitis in
mice treated with the anti-TLR7 mAb were also sig-
nificantly remedy compared with control antibody.
On basis of these results, we established anti-hu-

man TLR7 Ab for blocking human TLR7 responses
in vitro. Moreover, we generated human TLR7
transgenic (huTLR7 Tg) mice. We plan to use
HuTLR7 Tg mice to evaluate the effects of anti-hu-
man TLR7 Ab in vivo.
In addition, TLR8 also recognize mouse TLR7

ligands in human and is involved in exacerbation
of Rheumatoid Arthritis. Thus, in case of human
disease, the anti-human TLR8 Ab that inhibits hu-
man TLR8 responses might work in clinical applica-
tion. For this reason, we also constructed both anti-
human TLR8 Abs and human TLR8 transgenic mice
to verify our hypothesis.

2. TLR3-mTORC2 axis is required for response
against HSV-1 infection
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Pathogen sensors, such as Toll-like receptor (TLR), play sentinel roles in detect-
ing pathogenic ligands during infection and induce both innate and acquired im-
mune responses. Meanwhile, excessive TLR responses are strongly associated
with fatal diseases such as septic shock and autoimmune diseases. For this rea-
son, immune system must strictly control TLR responses to avoid disruption of ho-
meostasis. However, molecular mechanisms involved in TLR regulation are not
fully elucidated. We have previously shown that TLRs are regulated by various
TLR associating molecules including MD-2, PRAT4A and Unc93B1. Our goal is to
uncover molecular mechanism that is indispensable for appropriate TLR re-
sponses using genetically engineered mice.
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Toll-like receptor 3 (TLR3) is a double-stranded
RNA (dsRNA) sensor indispensable for defense
against Herpes Simplex Virus (HSV-1) infection in
the brain. We show here that TLR3 was required
for innate immune responses to HSV-1 in neurons
and astrocytes. In HSV-1 infection, TLR3 recruited
the mammalian target of rapamycin complex 2
(mTORC2) that lead to induction of chemokines
and trafficking of TLR3 to the cell periphery. TLR3
trafficking enabled activation of molecules required
for type I interferon (type I IFN) induction includ-
ing mTORC1. Intracranial HSV-1 infection in mice
was exacerbated by impairing TLR3 responses with
an mTOR inhibitor, and significantly rescued by
potentiating TLR3 responses with an agonistic anti-
TLR3 antibody. These results suggest that the
TLR3-mTORC2 axis might be a therapeutic target
to combat herpes simplex encephalitis.

3. Requirement of glycosylation machinery in
Toll-like receptor responses revealed by
CRISPR/Cas9 screening

Ryota Sato1, Takuma Shibata1, Kiyoshi Yamagu-
chi3, Yoichi Furukawa3, Eigo Shimizu4, Rui Yama-
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of Microbiology and Immunology, 2Laboratory of
Innate Immunity, Center for Experimental Medi-
cine and Systems Biology, 3Division of Clinical
Genome Research, Advanced Clinical Research
Center, 4Laboratory of DNA Information Analysis,
Human Genome Center & 5Division of Health
Medical Data Science, Human Intelligence Center,
The Institute of Medical Science, The University of
Tokyo, Minato-ku, Tokyo 108-8639, Japan

The Toll family of receptors sense microbial
products and activate a defense response. The mo-
lecular machinery required for the Toll-like receptor
(TLR) response is not yet fully understood. In the
present study, we used a CRISPR/CAS9 screening
system to study TLR responses. We employed a cell
line expressing TLR with an NF-kB-driven GFP re-
porter. The cell line was transduced with a guide
RNA library and stimulated with TLR ligands. The
cells impaired in GFP induction were sorted, and
gRNAs were sequenced. Identified genes were
ranked according to the count of sequence reads
and the number of gRNA target sites. The screen-
ing system worked correctly, as molecules that
were already known to be required for the TLR re-
sponse were identified by the screening. Further-
more, this system revealed that the oligosaccharide
transferase complex (OSTC) mediating co-transla-
tional glycosylation was required for TLR5, 7, and 9
responses. Protein expression of TLR5, but not an
irrelevant molecule (CD44), was abolished by the
lack of OSTC, suggesting the essential role of glyco-
sylation in TLR5 protein stability. These results
demonstrate that the screening system established
here is able to reveal molecular mechanisms under-
lying the TLR response.
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1. PTBP1 contributes to spermatogenesis
through regulation of proliferation in sperma-
togonia

Manami Senoo1,, Takashi Takijiri1,2, Nobuaki
Yoshida2, Manabu Ozawa and Masahito Ikawa3:
1Graduate School of Frontier Sciences, The Uni-
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Systems Biology, The Institute of Medical Science,
The University of Tokyo, 3Research Institute for
Microbial Diseases, Osaka University.

Polypyrimidine tract-binding protein 1 (PTBP1) is
a highly conserved RNA-binding protein that is a
well-known regulator of alternative splicing. Tes-
ticular tissue is one of the richest tissues with re-
spect to the number of alternative splicing mRNA
isoforms, but the molecular role(s) of PTBP1 in the
regulation of these isoforms during spermatogene-
sis is still unclear. Here, we developed a germ cell-
specific Ptbp1 conditional knockout (cKO) mouse

model by using the Cre-loxP system to investigate
the role of PTBP1 in spermatogenesis. Testis weight
in Ptbp1 cKO mice was comparable to that in age-
matched controls until 3 weeks of age; at >― 2
months old, testis weight was significantly lighter
in cKO mice than in age-matched controls. Sperm
count in Ptbp1 cKO mice at 2 months old was com-
parable to that in controls, whereas sperm count
significantly decreased at 6 months old. Seminifer-
ous tubules that exhibited degeneration in sperma-
togenic function were more evident in the 2-month-
old Ptbp1 cKO mice than in controls. In addition,
the early neonatal proliferation of spermatogonia,
during postnatal days 1-5, was significantly re-
tarded in Ptbp1 cKO mice compared with that in
controls. An in vitro spermatogonia culture model
(germline stem cells) revealed that hydroxyta-
moxifen-induced deletion of PTBP1 from germline
stem cells caused severe proliferation arrest accom-
panied by an increase of apoptotic cell death. These
data suggest that PTBP1 contributes to spermato-
genesis through regulation of spermatogonia prolif-
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In the "post-genome project era," genetically modified animals play a key role in
basic molecular biological investigations and act as models of human disease.
Our laboratory studies the mechanisms underlying the mammalian reproductive
system in gene-manipulated mice. We are the first group in the world to generate
transgenic mice expressing GFP throughout the body (Green mice). We also es-
tablished the ES cells that give green fluorescent spermatozoa to trace their
movement and acrosome reaction during fertilization. Another tool invented in our
laboratory is the placenta-specific gene manipulation system using lentiviral (LV)
vectors. Using these techniques, we are trying to elucidate the mechanism under-
lying gametogenesis, fertilization, implantation, and placentation. Our recent inter-
est is using the CRISPR/Cas9 system as a genome-editing tool. The combination
of GWAS studies with genome editing will pave the way to understand and control
human fertility problems.
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2. Seminal vesicle secretory protein 7, PATE4, is
not required for sperm function but for copu-
latory plug formation to ensure fecundity

Taichi Noda3, Yoshitaka Fujihara3, Takafumi Ma-
tsumura3,4, Seiya Oura3,4, Sumire Kobayashi3,4,
Masahito Ikawa3,4: 4Graduate School of Pharma-
ceutical Sciences, Osaka University.

Seminal vesicle secretions (SVSs), together with
spermatozoa, are ejaculated into the female repro-
ductive tract. SVS7, also known as PATE4, is one of
the major SVS proteins found in the seminal ves-
icle, copulatory plug, and uterine fluid after copula-
tion. Here, we generated Pate4 knockout (－/－)
mice and examined the detailed function of PATE4
on male fecundity. The morphology and weight of
Pate4－/－ seminal vesicles were comparable to the
control. Although Pate4－/－ cauda epididymal
spermatozoa have no overt defects during in vitro
fertilization, Pate4－/－ males were subfertile. We
found that the copulatory plugs were smaller in the
vagina of females mated with Pate4－/－ males,
leading to semen leakage and a decreased sperm
count in the uterus. When the females mated with
Pate4－/－ males were immediately re-caged with
Pate4＋/＋ males, the females had subsequent pro-
ductive matings. When the cauda epididymal sper-
matozoa were injected into the uterus and plugged
artificially [artificial insemination (AI)], Pate4－/－
spermatozoa could efficiently fertilize eggs as com-
pared to wild-type spermatozoa. We finally exam-
ined the effect of SVSs on AI, and observed no dif-
ference in fertilization rates between Pate4＋/＋ and
Pate4－/－ SVSs. In conclusion, PATE4 is a novel
factor in forming the copulatory plug that inhibits
sequential matings and maintains spermatozoa in
the uterus to ensure male fecundity.

3. Polypyrimidine tract binding protein (Ptbp1)
expression by Sertoli cells is essential for
sperm production

Manabu Ozawa, Masahito Ikawa3, Nobuaki
Yoshida2

Alternative splicing (AS), by which multiple
forms of protein from a single gene are translated,
is an important mechanisms for regulating proper
development or homeostasis of specific type of cells
in mammals. Testis shows more AS than any other
tissue except bran. Although AS regulation in tes-
ticular germ cells during spermatogenesis is becom-
ing to be uncovered, its role in Sertoli cells, testicu-
lar somatic cells and play an essential role to sup-
port spermatogenesis through the life period, is al-
most unknown. In the present study, we showed
that expression of polypyrimidine tract binding
protein (PTBP1), known as one of key factors to
regulate AS, in Sertoli cells is essential for sperma-
togenesis. We show that PTPB1 is abundantly ex-
pressed by Sertoli cells and spermatogonia in the
testis, and less evident or none in spermatocyte or
spermatid. Eighty-three percent (five out of six) of
Sertoli cell specific Ptbp1 KO male (Ptbp1 cKO)
were infertile, and sperm counts from epididymis
at 8 to 9-week-old was almost 50-fold lower com-
pared to the Control (0.5×106 vs 24.2×106, P<0.01).
Immunohistochemical analysis revealed that Ptbp1
cKO shows an increase of apoptosis of germ cells
but not of Sertoli cells, and the presence of giant
multinucleated cells in the lumen of seminiferous
tubules. Furthermore, aberrant expression of Con-
nexin43, a key protein of gap junction contributing
blood-testis-barrier, and abnormal detachment of
Sertoli cells from basal membrane were frequently
observed in the Ptbp1 cKO. The data suggests that
Ptbp1 plays an important role to regulate germ cell
differentiation into spermatid. NGS analysis for de-
termining transcriptome and splicome of Ptbp1
cKO Sertoli cells are currently ongoing.
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IL-25 enhances Th17 cell-mediated contact der-
matitis by promoting IL-1b production by dermal
dendritic cells
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Tokyo University of Science, Chiba, 9Animal Re-
search Center, Tokyo, Medical University, Tokyo,
10Precursory Research for Embryonic Science and
Technology, Japan Science and Technology
Agency, Saitama.

As well as thymic stromal lymphopoietin (TSLP)
and interleukin-33 (IL-33), IL-25 is known to induce
Th2 cytokine production by various cell types―in-
cluding Th2 cells, Th9 cells, invariant NKT cells
and group 2 innate lymphoid cells―involved in Th
2-type immune responses. Since both Th2-type and
Th17-type cells/cytokines are crucial for contact hy-
persensitivity (CHS), IL-25 may contribute to this
by enhancing Th2-type immune responses. How-
ever, the precise role of IL-25 in the pathogenesis of
CHS is poorly understood. In contrast to TSLP, we
found that IL-25 was not essential for skin DC mi-
gration or hapten-specific Th cell differentiation in
the sensitization phase of CHS. Unexpectedly, mast
cell- and non-immune cell-derived IL-25 was im-
portant for hapten-specific Th17 cell-, rather than
Th2 cell-, mediated inflammation in the elicitation
phase of CHS by enhancing Th17-related, but not
Th2-related, cytokines in the skin. In particular, IL-1
b produced by dermal dendritic cells in response to
IL-25 was crucial for hapten-specific Th17 cell acti-
vation, contributing to induction of local inflamma-
tion in the elicitation phase of CHS. Our results
identify a novel IL-25 inflammatory pathway in-
volved in induction of Th17, but not Th2, cell-medi-
ated CHS.

IL-31 is crucial for induction of pruritus, but not
inflammation, in contact hypersensitivity.
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Gene-modified mice are considered to be powerful tools for understanding of
pathophysiological function of the targeted gene(s) in vivo. Our research focus is
the understanding of pathogenesis of rejection and immune disorders such as al-
lergy and autoimmunity using gene-modified mice.
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IL-31, which is a member of the IL-6 family of
cytokines, is produced mainly by activated CD4＋ T
cells, in particular activated Th2 cells, suggesting a
contribution to development of type-2 immune re-
sponses. IL-31 was reported to be increased in
specimens from patients with atopic dermatitis, and
IL-31-transgenic mice develop atopic dermatitis-like
skin inflammation, which is involved in the patho-
genesis of atopic dermatitis. However, the role of
IL-31 in development of contact dermatitis/contact
hypersensitivity (CHS), which is mediated by hap-
ten-specific T cells, including Th2 cells, is not fully
understood. Therefore, we investigated this using
IL-31-deficient (Il31－/－) mice, which we newly gen-
erated. We demonstrated that the mice showed nor-
mal migration and maturation of skin dendritic
cells and induction of hapten-specific T cells in the
sensitization phase of FITC-induced CHS, and nor-
mal induction of local inflammation in the elicita-
tion phase of FITC- and DNFB-induced CHS. On
the other hand, those mice showed reduced scratch-
ing frequency and duration during FITC- and/or
DNFB-induced CHS. Our findings suggest that IL-
31 is responsible for pruritus, but not induction of
local skin inflammation, during CHS induced by
FITC and DNFB.

Chitin promotes antigen-specific Th2 cell-medi-
ated murine asthma through induction of IL-33-
mediated IL-1b production by DCs
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Juntendo University, Tokyo, 113-0033 Japan, 5Ani-
mal Research Center, Tokyo Medical University,
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Systems Biology, The Institute of Medical Science,
The University of Tokyo, Tokyo, 108-8639, Japan,
8Precursory Research for Embryonic Science and
Technology (PREST), Japan Science and Technol-
ogy Agency, Saitama, Japan.

Chitin, which is a major component of house
dust mites (HDM), fungi, crustaceans, etc., can acti-
vate immune cells, suggesting that it contributes to
development of allergic disorders such as asthma.
Although the pathophysiological sensitization route
of asthmatic patients to allergens is considered via
the respiratory tract, the roles of intranasally-ad-
ministered chitin in development of asthma remain
unclear. After ovalbumin (OVA) challenge, devel-
opment of airway inflammation was profoundly ex-
acerbated in mice sensitized with OVA in the pres-
ence of chitin. The exacerbation was dependent on
IL-33, but not IL-25, thymic stromal lymphopoietin
or IL-17A. Chitin enhanced IL-33-dependent IL-1b
production by dendritic cells (DCs). Furthermore,
chitin- and IL-33-stimulated DC-derived IL-1b pro-
moted OVA-specific Th2 cell activation, resulting in
aggravation of OVA-induced airway inflammation.
These findings indicate the adjuvant activity of chi-
tin via a new mechanism and provide important
clues for development of therapeutics for allergic
disorders caused by HDM, fungi and crustaceans.

IL-36a is involved in hapten-specific T-cell in-
duction, but not local inflammation, during con-
tact hypersensitivity

Takafumi Numata1,2, Takamichi Yoshizaki1,3, Sa-
chiko Yamaguchia, Eri Shimura1 , Yoichiro
Iwakura4, Kazutoshi Harada2, Katsuko Sudo5,
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Systems Biology, Center for Experimental Medi-
cine and Systems Biology, The Institute of Medical
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Science, The University of Tokyo, Tokyo, 108-
8639, Japan, 2Department of Dermatology, Tokyo
Medical University, Tokyo, 160-0023 Japan, 3De-
partment of Cardiovascular Surgery, Saitama
Medical Center, Jichi Medical University, Saitama
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Models, Institute for Biomedical Sciences, Tokyo
University of Science, Chiba, 278-0022, Japan,
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Levels of IL36a are known to be increased in
specimens from patients with atopic dermatitis and
psoriasis. In addition, it has been reported that IL-
36a is crucial for development of imiquimod-in-
duced psoriatic dermatitis in mice. On the other
hand, the role of IL-36a in induction of allergic
contact dermatitis/contact hypersensitivity (ACD/
CHS) is poorly understood. We found that IL-36a
was produced in keratinocytes of mice during
imiquimod-induced psoriatic dermatitis, but it was
hardly detectable in the skin of mice during either
fluorescein isothiocyanate (FITC)- or 1-fluoro-2, 4-
dinitrobenzene (DNFB)-induced CHS. Although IL-
36a can enhance activation of dendritic cells (DCs)
and T cells, in CHS, IL-36a was not essential for
DC migration from the skin to draining LNs, but it
was required for induction or activation of hapten-
specific T cells such as Th/Tc1 or Th17 cells. How-
ever, local inflammation, assessed by measurement
of ear skin thickness, was comparable between
wild-type and IL-36a-deficient mice during both
FITC- and DNFB-induced CHS. These observations
indicate that IL-36a is involved in induction and/or
activation of hapten-specific T-cell subsets in the
sensitization phase of CHS, but not essential for in-
duction of local inflammation in the elicitation
phase.

The roles of IL-17C in T cell-dependent and -in-
dependent inflammatory diseases
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7Division of Regenerative Medicine and Therapeu-
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search Center, Tokyo Medical University, Tokyo
160-8402, Japan, 9Precursory Research for Embry-
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IL-17C, which is a member of the IL-17 family of
cytokines, is preferentially produced by epithelial
cells in the lung, skin and colon, suggesting that IL-
17C may be involved in not only host defense but
also inflammatory diseases in those tissues. In sup-
port of that, IL-17C was demonstrated to contribute
to development of T cell-dependent imiquimod-in-
duced psoriatic dermatitis and T cell-independent
dextran sodium sulfate-induced acute colitis using
mice deficient in IL-17C and/or IL-17RE, which is a
component of the receptor for IL-17C. However, the
roles of IL-17C in other inflammatory diseases re-
main poorly understood. Therefore, we investigated
the contributions of IL-17C to development of cer-
tain disease models using Il17c－/－ mice, which we
newly generated. Those mice showed normal devel-
opment of T cell-dependent inflammatory diseases
such as FITC- and DNFB-induced contact dermati-
tis/contact hypersensitivity (CHS) and concanavalin
A-induced hepatitis, and T cell-independent inflam-
matory diseases such as bleomycin-induced pulmo-
nary fibrosis, papain-induced airway eosinophilia
and LPS-induced airway neutrophilia. On the other
hand, those mice were highly resistant to LPS-in-
duced endotoxin shock, indicating that IL-17C is
crucial for protection against that immunological
reaction. Therefore, IL-17C neutralization may rep-
resent a novel therapeutic approach for sepsis, in
addition to psoriasis and acute colitis.

IL-33, IL-25 and TSLP contribute to development
of fungal-associated protease-induced innate-
type airway inflammation
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Certain proteases derived from house dust mites
and plants are considered to trigger initiation of al-
lergic airway inflammation by disrupting tight
junctions between epithelial cells. It is known that
inhalation of proteases such as house dust mite-de-

rived Der p1 and/or papaya-derived papain caused
airway eosinophilia in naïve mice and even in Rag-
deficient mice that lack acquired immune cells such
as T, B and NKT cells. In contrast, little is known
regarding the possible involvement of proteases de-
rived from Aspergillus species (fungal-associated
proteases; FAP), which are ubiquitous saprophytic
fungi in the environment, in the development of al-
lergic airway eosinophilia. Here, we found that in-
halation of FAP by naïve mice led to airway
eosinophilia that was dependent on protease-acti-
vated receptor-2 (PAR2), but not TLR2 and TLR4.
Those findings suggest that the protease activity of
FAP, but not endotoxins in FAP, are important in
the setting. In addition, development of that eosino-
philia was mediated by innate immune cells (ILCs)
such as innate lymphoid cells, but not by acquired
immune cells such as T, B and NKT cells. Whereas
IL-33, IL-25 and thymic stromal lymphopoietin
(TSLP) are involved in induction of FAP-induced
ILC-mediated airway eosinophilia, IL-33―rather
than IL-25 and/or TSLP―was critical for the eosino-
philia in our model. Our findings improve our un-
derstanding of the molecular mechanisms involved
in induction of airway inflammation by FAP.
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