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| received my Ph.D. in Pharmacology from the National Taiwan
University in 2005. My Ph.D. thesis focused on the mechanism of pathogen-
induced inflammation and carcinogenesis at mucosal sites. | went on to do
my postdoctoral training at Academia Sinica studying cancer immunology
and therapy. To further my interest in the study of innate immunity in
infectious and autoimmune diseases, | joined the Boston Children’s
Hospital, Harvard Medical School in 2008. | have studied the acute influenza
virus triggered asthma and identified a new subset of innate lymphoid cells
inthe lungs. In 2011, | was promoted to the position of instructor in Harvard
Medical School. In 2013, | returned to Taiwan and joined the Institute of
Biomedical Sciences at Academia Sinica as an Assistant Research Fellow, and
was promoted to the Associate Research Fellow with tenure in 2019.
Currently, | focus my research on the immunological mechanisms of
respiratory infections and asthma, as well as the development of new
therapeutic strategy. Specifically, my laboratory is trying to determine how
the newly defined innate immune cell subsets (ILC and NKT) regulate the
development of asthma and microbial infections, by taking advantage of our
mouse models for asthma, as well as being the first to characterize the ILC2s
in the lungs. Furthermore, | also want to understand the mechanisms of
how ILCs interact with other innate and adaptive immune cells in the
pathogenesis of asthma and infectious diseases. These studies will not only
reveal how innate immune response profoundly shapes the mucosal
immune system of the respiratory tract, but open new areas of research,
which may lead to much improved therapies for atopic diseases. Hence, my
long-term goals are to understand the roles of innate lymphocytes in
asthma, particularly the corticosteroid-resistant type and other allergic
diseases, and to develop novel therapeutic applications for targeting these
innate lymphocytes.
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Regulatory Mechanisms to Counteract Group 2 Innate Lymphoid Cell-

Driven Airway Inflammation
Background:

Asthma is a chronic respiratory
disease characterized by airway
hyperreactivity (AHR) and
inflammation. Recent studies have
identified group 2 innate lymphoid
cells (ILC2s) as a critical immune
component in driving both allergic
and non-allergic asthma
development. Moreover, these
cells are thought to contribute to
steroid resistance. Since
corticosteroid-resistant asthma
account for up to 10% of asthmatic
patients, the significant
socioeconomic burden and
reduction in life quality for these
patients demand the development
of new therapeutic strategy.
Approach:

In recent decades, studies have
shown that interactions between
microbes and their host can
modulate host immunity by either
triggering or suppressing host
immune responses. Thus, we
aimed to investigate the effects of
microbial metabolites short chain
fatty acids (SCFAs) and bacterial
CpG DNA on ILC2 activation in the
Alternaria alternata-driven
murine model of fungal allergen-
induced asthma.

Outcome:

In a series of studies, we

demonstrated that the microbial
metabolite  butyrate could
suppress ILC2 cell proliferation,
GATA3 expression, and cytokine
production through the inhibition
of Histone deacetylases (HDAC)
(JACI, 2018). We also showed that
CpG A could activate Toll-like
receptor 9 (TLR9) and inhibit ILC2-
driven AHR and inflammation
through plasmacytoid dendritic
cell (pDC)/IFN-a/NK cell/IFN-y axis.
Extending on the CpG A result, we
further showed that the CpG-
containing microparticle derived
from P. acnes (MIS416) could serve
as a potential treatment for
asthma (JACI, 2019).

Significance:

Collectively, these findings reveal
important regulatory mechanisms
to counteract ILC2-driven airway
inflammation, which may pave way
for the development of new
therapeutics to prevent or treat
steroid-resistant asthma.
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