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@ Yang G, Lee HE, Shin SW, Um SH, Lee JD, Kim K-B, Kang HC, Cho YY, Lee HS, and Lee JY (2018).
Efficient Transdermal Delivery of DNA Nanostructures Alleviates Atopic Dermatitis Symptoms in NC/Nga
Mice. Advanced Functional Materials 28:201801918.

@ Yang G, Yeon SH, Lee HE, Kang HC, Cho YY, Lee HS, and Lee JY (2018). Suppression of NLRP3 inflammasome
by oral treatment with sulforaphane alleviates acute gouty inflammation. Rheumatology 57:727-736.

@ Yang G, Oh J-W, Lee HE,Lee BH, Lim KM, and Lee JY (2016).Topical Application of Dieckol Ameliorates
Atopic Dermatitis-like Symptoms in NC/Nga Mice by Suppressing Thymic Stromal Lymphopoietin
Production. Journal of Investigative Dermatology 136:1062-1066.

@ Yang G, Lee HE, and Lee JY (2016). A pharmacological inhibitor of NLRP3 inflammasome prevents non—
alcoholic fatty liver disease in a mouse model induced by high fat diet. Scientific Reports 6:24399.
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Deciphering innate immunity to search
therapeutic targets for chronic diseases

Joo Young Lee
(College of Pharmacy, The Catholic University of Korea, Republic of Korea)

New findings in innate immunity opened a new era of immunology. The critical role of innate
immunity to instruct and orchestrate host immune system and defense against invading
pathogens has been re-illuminated. The discovery of pattern-recognition receptors (PRRs), which
are germ-line encoded receptors, brought new theories as to how host defense system responds
to and eliminates microbes and dangers from our body. Toll-like receptor (TLR) family is the first
characterized PRR for their subtypes, ligands, downstream signaling pathways, and functional
consequences. Other PRRs include, but not are limited to, RIG-I receptor family, NOD-like
receptor family, and inflammasomes. PRRs play a crucial role in the regulation of tissue repair as
well as immune responses by sensing both invading pathogens and host-derived endogenous
molecules. It is now well established that the activation of PRRs is implicated in various
physiological and pathological processes and closely linked to the development of immune
disorders and chronic diseases. Therefore, the understanding of PRR actions will provide important
information to control the relevant chronic diseases. Our results identified several novel anti-
inflammatory targets in PRR signaling pathways, including ligand-receptor interaction and receptor
dimerization. Targeting PRRs activation will provide efficient therapeutic strategies to prevent

chronic inflammatory diseases.
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Development of new PRR activators

Transdermal delivery of Liposome-X-DNA nanocomplex
is effective to treat atopic dermatitis
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@ Du 'Y, Duc NM, Rasmussen SGF, Hilger D, Kubiak X, Wang L, Bohon J, Kim HR, Wegrecki M, Asuru A,
Jeong KM, Lee JM, Chance MR, Lodowski DT*, Kobilka BK*, Chung KY*. (2019) Assembly of a GPCR-G
protein complex. Cell. 177(5):1232-1242.e11. (*Corresponding authors)

@ Park JY, Qu C, LiR, Yang F, Tian Z, Shen Y, Cai B, Yun Y, Sun J*, Chung KY*. (2019) Structural mechanism
of the arrestin-3/JNK3 interaction. Structure. 27(7):1162-1170e3. (*Corresponding authors)

@ Bang I, Kim HR, Beaven AH, Kima J, Ko SB, Lee GR, Lee H, Im W, Seok C, Chung KY*, Choi H-J*.
(2018) Biophysical and functional characterization of Norrin signaling through Frizzled4. Proceedings of the
National Academy of Science USA. 115(35):8787-8792. (*Corresponding authors)

@ Komolove KE, Du Y, Duc NM, Betz RM, Rodrigues JPGLM, Leib RD, Patra D, Skiniotis G, Adams CM,
Dror R, Chung KY, Kobilka BK, and Benovic JL. (2017) Structural and functional analysis of b2-adrenergic
receptor complex with GRK5. Cell. 169(3):407-421.
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What we do not know:
The sequences of events during complex formation

Basal state Intermediate state Active state
(GDP-bound) (nucleotide-free) (GTP-bound)

Plasma membrane
. P —
Association and GDP release. ‘ & GTP binding and dissociation
Bitespy /" ‘, ' ’\
&y . 0 term 2R Sy )
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Sequences of events during complex formation
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@ Kim YH, Lee IW, Jo YJ, Kim NH* and Namgoong S* Acentriolar microtubule organization centers and Ran—
mediated microtubule formation pathways are both required in porcine oocytes, Biology of Reproduction
(Submitted) *Co-corresponding authors

@ Jo YJ, Lee IW, Jung SM, Kwon J, Kim NH* and Namgoong S* Zinc controls asymmetric cell division in
mouse oocyte via the actin nucleator Spire, Faseb Journal (In press) *Co-corresponding authors

@Jin, Z. L., Jo, Y. J., Namgoong, S*., & Kim, N. H*. (2018). CAP1 mediated actin cycling via ADF/cofilin is
essential for asymmetric division in mouse oocytes. J Cell Sci, jcs—222356 *Co-corresponding authors

@ Namgoong S and Kim NH (2018) Meiotic spindle formation in mammalian oocytes: Implications in human
infertility (Review) Biology of Reproduction 93:153-161

@ Lee IW, Jo YJ, Jung SM, Wang, H, Kim NH* and Namgoong S* (2018) Distinct roles of Cep192 and
Cep152 in acentriolar MTOC and spindle formation during mouse oocyte maturation, FASEB Journal,
32:625-638*Co—corresponding authors

(3 Wang H, Choe MH, Lee IW, Namgoong S, Kim JS, Kim NH and Oh JS (2017) CIP2A acts as a scaffold
for CEP192-mediated MTOC assembly by recruiting Plk1 and Aurora A during meiotic maturation,
Developments, 144:3829-3839
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Proteomic approaches disease biomarker discovery
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Salmonella has a virulence protein MgtC
* MgtC is a virulence protein

* The mgtC is expressed in host infection condition
* Wild type Salmonella can kill mice where as mgtC mutant cannot kill mice
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