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Discovery of bioactive natural compounds from
microorganisms

Sang Hee Shim

College of Pharmacy and Natural Products Research Institute Seoul National University

- Prof. Sang Hee Shim has studied on bioactive secondary metabolites produced by
microorganisms. Her researches mainly consists of three topics; 1. Discovery of new
bioactive small molecules from endophytes in ecologically unique environments. 2.
Discovery of anti-virulent secondary metabolites by regulating cryptic biosynthetic
gene clusters in microbes. 3. Development of dereplicationby establishing spectral big
database of natural compounds. First, plant-associated microorganisms, commonly called
endophytes, are microbes that live within internal tissues of plants without causing any
immediate, negative effects. Endophytes produce natural products by interaction with
host plants and the natural products exhibit a variety of biological activities. She discovered
more than one hundred compounds produced by microorganisms, and many of them
have new chemical structures and/or potent biological activities. Among the structurally
unique compounds with potent bioactivities will be presented. As a second topic, she is
researching on discovery of cryptic secondary metabolites produced by Streptomyces spp.
It is known that almost 80% of biosynthetic gene clusters in microbes are cryptic(sleeping).
She and her collaborators are trying to awaken the sleeping genes by activating global
regulators, thereby discovering unknown/undiscovered compounds. In particular, anti-
virulent activities of the cryptic compounds are focused on. As a last topic, she is applying
molecular networking system for discovery of target compounds. Molecular networking
system is a technique to cluster compounds with similar chemical structures since
structurally similar compounds have similar MS/MS fragmentation pattern. By application
this method, new analogues of target compounds could be easily found and isolated as
well as known compounds could be easily detected for dereplication. The example for

discovery of new target compounds by molecular networking system will be presented.
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Discovery of bioactive natural compounds

from microorganisms

Sang Hee Shim (4] 4t3])

Natural Products Research Institute, College of Pharmacy
Seoul National University

1. Discovery of new bioactive small molecules from
endophytes in ecologically unique environments.

2. Discovery of anti-virulent secondary metabolites by
regulating cryptic biosynthetic gene clusters in microbes.

3. Development of dereplication by establishing spectral big

database of natural compounds.
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Origin and Function of Tonic GABA in Thalamus

Astrocytes control sensory acuity via tonic inhibition

Eunji Cheong,

Dept. of Biotechnology, Yonsei University

Sensory discrimination is essential for survival. However, how sensory

informationis finely controlled in the brain is not well defined. Here,

we show that astrocytes control tactile acuity via tonic inhibition in the

thalamus. Mechanistically, diamine oxidase (DAO) and the subsequent

aldehyde dehydrogenase 1a1 (Aldh1a1) convert putrescine into GABA,

which is released through Best1. The GABA from astrocytes inhibits

synaptically-elicited firing at the lemniscal synapses to bidirectionally fine-

tune the dynamic range of stimulation/response relationship, precision of

spike-timing, signal-to-noise ratio and sensitivity of tactile discrimination.

Our findings reveal a novel role of astrocytes in the control of sensory

acuitythrough tonic GABA release.
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Astrocytic control of thalamic sensory processing
Origin and Function of Tonic GABA

Eunji Cheong

Dept of Biotechnology, Yonsei University
Seoul, South Korea

Model of Tonic GABA Synthesis & Tactile discrimination

Different bsumes

s

High fonic GABA  High temperal Noeisy

Neuron 2020
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1.Jung HG, Kim A, Kim SC, Park JY, Hwang EM. (2021) AEG-1 Regulates TWIK-1 Expression as an RNA-
Binding Protein in Astrocytes. Brain Sci. Jan 11;11(1):85. (co-first author)

2.Kim A, Jung HG, Kim SC, Choi M, Park JY, Lee SG, Hwang EM. (2020) Astrocytic AEG-1 regulates
expression of TREK-1 under acute hypoxia. Cell Biochem Funct. Mar;38(2):167-175.

3.Cho CH, Lee S, Kim A, Yarishkin O, Ryoo K, Lee YS, Jung HG, Yang E, Lee DY, Lee B, Kim H, Oh U, Im HI,
Hwang EM, Park JY. (2020) TMEM16A expression in cholinergic neurons of the medial habenula
mediates anxiety-related behaviors. EMBO Reports. Feb 5;21(2):e48097 (co-first author)

4.Kim A, Jung HG, Kim YE, Kim SC, Park JY, Lee SG, Hwang EM. (2019) The Knockdown of TREK-1 in
Hippocampal Neurons Attenuate Lipopolysaccharide-Induced Depressive-Like Behavior in Mice. Int J Mol
Sci. Nov 24;20(23):5902.

5.Bae Y, Kim A, Cho CH, Kim D, Jung HG, Kim SS, Yoo J, Park JY, Hwang EM. (2019) TTYH1 and TTYH2
Serve as LRRC8A-Independent Volume-Regulated Anion Channels in Cancer Cells. Cells. Jun 9;8(6):562

(co-first author)
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© 2013 MK St MHSAZSIZ O[StAt

¢ 2014 ~ 2015 AAM|CHS L MHAARI S MHTSl OIE ¢

©2012~2014 EEMSUH L EH JMHALH A

0 2012 02245 YOIt K1 01
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1. Baik S*, Lee J*, Jeon EJ*, Park B, Kim DW, Song JH, Lee HJ, Han SY, Cho SW, Pang C. (2021) Diving beetle-like
Miniatured Plungers with reversible, rapid biofluid capturing for machine-learning based care of skin disease. Sci.
Adv. 7:eabf5695 (*denotes co-first authors)

2. Jin Y=, Shahriari D*, Jeon EJ*, Park S*, Choi YS, Back J, Lee H, Anikeeva P, Cho SW. (2021) Functional skeletal
muscle regeneration with thermally drawn porous fibers and reprogrammed muscle progenitors for volumetric
muscle injury. Adv. Mater. 33(14):2007946 (*denotes co-first authors) [selected as cover]

3. Wang Yx, Jeon EJ*, Hwang HG, Lee JH, Cho SW, Lee H. (2020) A phenol-amine superglue inspired by insect
sclerotization process. Adv. Mater. 32(43):2002118 (xdenotes co-first authors) [selected as cover]

4. Jia J*, Jeon EJ*, LiM, Richards DJ, Lee S, Jung Y, Barrs RW, Coyle R, Li X, Chou JC, Yost MJ, Gerecht S, Cho SW, Mei Y.
(2020) Evolutionarily conserved sequence motif analysis guides development of chemically defined hydrogels for
therapeutic vascularization. Sci. Adv. 6:eaaz5894 (xdenotes co-first authors)
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o, sl s HAMESHEE)
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1.Jin SE, Ha H, Yoo SR, Jeon WY, Lee N, Lee MY, Choi S, Jang JH, Park E, Kim S, Seo CS. (2020) Topical application of
a new herbal complex, NI-01, ameliorates house dust mite-induced atopic dermatitis in NC/Nga Mice. Nutrients
12(5):1240.

2.Jin SE, Ha H, Shin HK, Seo CS. (2019) Anti-allergic and anti-inflammatory effects of kuwanon G and morusin on
MC/9 mast cells and HaCaT keratinocytes. Molecules 24(2):265.

3. Jin SE, Shin HK, Ha H. (2021) Hepatoprotective effects of Gamisoyo-san against acetaminophen-induced liver
injuries. Integr Med Res 10(1):100466.

4. Jin SE, Ha H, Shin HK. (2018) Effects of herbal formulas Bojungikgi-tang and Palmijihwang-hwan on inflammation
in RAW 264.7 cells and the activities of drug-metabolizing enzymes in human hepatic microsomes. J Med Food
21(11):1173-1187.

5. Jin SE, Seo CS, Lee MY, Shin HK, Yang MJ, Ha H. (2018) Sub-chronic toxicity of Gyejibokryeong-hwan in Sprague-
Dawley rats. J Ethnopharmacol 224:441-450.
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1. Lee SH, Hyeon DY, Yoon SH, Jeong JH, Han SM, Jang JW, Nguyen MP, Chi XZ, An S, Hyun KG, Jung HJ, Song JJ, Bae SC,
Kim WH, Hwang D, Lee YM. RUNX3 methylation drives hypoxia-induced cell proliferation and antiapoptosis in early
tumorigenesis. Cell Death & Differentiation 28(4): 1251-1269, 2021

2. Chai YS, Jang H, Gupta B, Jeong JH, Ge Y, Yong CS, Kim JO, Bae JS, Song IS, Kim IS, Lee YM!. Tie2-mediated vascular remodeling by
fenitin-based protein C nanopartides confers antitumor and anti-metastatic activities. J. Hematology & Oncology 14;13(1):123, 2020

3. Park MH, Kim AK, Manandhar S, Oh SY, Jang GH, Kang L, Lee DW, Hyeon DY, Lee SH, Lee HE, Huh TL, Suh SH, Hwang D,
Byun K, Park HC, Lee YM. CCN1 interlinks integrin and hippo pathway to autoregulate tip cell activity. elife 20;8:046012, 2019

4. Lee SH, Bae SC, Kim KW, Lee YM. RUNX3 inhibits hypoxia-inducible factor-1a protein stability by interacting with prolyl
hydroxylases in gastric cancer cells. Oncogene 33 (11), 1458-1467, 2014

5. Seok JK, Lee SH, Kim M, Lee YM. MicroRNA-382 induced by HIF-Ta is an angiogenic miR targeting the tumor suppressor
phosphatase and tensin homolog. Nudeic Acids Res. 42(12):8062-72, 2014
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(@ @] Enabling replicative immortality
® Evading growth suppressors
' 7
Silencing of tumor suppressors
(pPVHL, p53, RECK, PTEN, RUNX3 and etc.)
'
Initiation of tumorigenesis
angiogenesis

Kim et al., Nature Medicine, 2001
Lee et al., Oncogene, 2009

Jeon et al.,, Mol.Can. Ther., 2010

Lee et al, BBA-MCR, 2010

Lee et al., PLoS One, 2013

Lee et al, JCB, 2013

Seok et al., Nucleic Acids Res., 201.
Lee et al, Oncotarget, 2015

Lee et al., Cell Death & Differ., 209

Vascular normalization by anti-angiogenic therapy

Tumor-associated Angiogenesis Choroidal Neovascularization
- nn;a:/
Hypoxia induced expression l
of VEGF by tumar cells
Q%
@@
@
T * WVWM
anglogenesis by VEGF
Lee et al., JBC, 2012
Lee et al, MNFR, 2013
Choi ef al., MNFR, 2013
Lee et al., Oncogene, 2014
e Parkota, Oncotarget 2017
ark et al., Oncotarget,
g M e sl choro Park et al., elife, 2019
and metastasis

neovascularization

Molecular Therapeutics, reviews

2012 Amancan Asscaiation for Cancer Resaarch

Kwak et al., J. Med. Chem, 2020
Ge st al., Phytomedicine, 2020
Choi et al., J. Hematol. Oncol., 2020
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¢ 2021.06. Multinational Association of Supportive Care in Cancer (MASCC)/International
Society for Oral Oncology (ISO0) &% F&(8t 2021 Hei|Ste|0jA] HS HTRRA 4

¢ 2017.11. European Society for Medical Oncology (ESMO)IAl Z=£[t S13Sta|0 M 24 AT
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1. Hwangbo, Y., Kang, D., Kang, M., Kim, S., Lee, E. K., Kim, Y. A,, Chang, Y. J., Choi, K. S., Jung, S. Y., Woo, S. M.,
Ahn, J. S., Sim, S. H., Hong, Y. S., Pastor-Barriuso, R., Guallar, E., Lee, E. S., Kong, S. Y., & Cho, J. (2018). Incidence
of Diabetes After Cancer Development: A Korean National Cohort Study. JAMA oncology, 4(8), 1099-1105.

2. Kim, J., Kang, D., Park, H., Kang, M., Park, T. K., Lee, J. M., Yang, J. H., Song, Y. B., Choi, J. H., Choi, S. H., Gwon, H. C,,
Guallar, E., Cho, J., & Hahn, J. Y. (2020). Long-term B-blocker therapy and clinical outcomes after acute myocardial
infarction in patients without heart failure: nationwide cohort study. European heart journal, 41(37), 3521-3529.

3.Sinn, D. H., Kang, D., Jang, H.R., Gu, S., Cho, S. J,, Paik, S. W., Ryu, S., Chang, Y., Lazo, M., Guallar, E., Cho, J., &
Gwak, G. Y. (2017). Development of chronic kidney disease in patients with non-alcoholic fatty liver disease: A
cohort study. Journal of hepatology, 67(6), 1274-1280.

4.Sinn, D. H., Kang, D., Chang, Y., Ryy, S., Gu, S., Kim, H., Seong, D., Cho, S. J., Yi, B. K., Park, H. D., Paik, S. W., Song,
Y. B., Lazo, M., Lima, J. A., Guallar, E., Cho, J., & Gwak, G. Y. (2017). Non-alcoholic fatty liver disease and
progression of coronary artery calcium score: a retrospective cohort study. Gut, 66(2), 323-329.

5. Sinn, D. H., Kang, D., Guallar, E., Chang, Y., Ryu, S., Zhao, D., Hong, Y. S., Cho, J., & Gwak, G. Y. (2021). Alcohol
Intake and Mortality in Patients With Chronic Viral Hepatitis: A Nationwide Cohort Study. The American journal of
gastroenterology, 116(2), 329-335.
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© 2012 0|34 RFCHS
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* 2020~34xY St=2E = Kt
¢ 2019 MEtfetd 7|=
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1. Boram Kim, Makoto |. Kanai, Yangkyun Oh, Minsoo Kyung, Eun-Kyoung Kim, In-Hwan Jang, Ji-hoon Lee, Sang-
Gyu Kim, Greg S. B. Suh*, Won-Jae Leex, (2021) Response of the Drosophila microbiome-gut-brain axis to
amino acid deficit. Nature. 593(7860):570-574.

2. Kyung-Ah Lee, Kyu-Chan Cho, Boram Kim, In-Hwan Jang, Kibum Nam, Young Eun Kwon, Myungjin Kim, Do
Young Hyeon, Daehee Hwang, Jae-Hong Seol, Won-Jae Lee (2018) Inflammation-Modulated Metabolic
Reprogramming Is Required for DUOX-Dependent Gut Immunity in Drosophila. Cell Host Microbe, 23(3):338-
352.e5.

3. Kyung-Ah Lee*, Boram Kim=*, Jinhyuk Bhin, Do Hun Kim, Hyejin You, Eun-Kyoung Kim, Sung-Hee Kim, Ji-Hwan
Ryu, Daehee Hwang , Won-Jae Lee (2015) Bacterial uracil modulates Drosophila DUOX-dependent gut immunity
via Hedgehog-induced signaling endosomes. Cell Host Microbe. 17(2):191-204. (xco-first author)

4. Kyung-Ah Lee, Sung-Hee Kim, Eun-Kyoung Kim, Eun-Mi Ha, Hyejin You, Boram Kim, Min-Ji Kim, Youngjoo
Kwon, Ji-Hwan Ryu, Won-Jae Lee (2013) Bacterial-derived uracil as a modulator of mucosal immunity and gut-
microbe homeostasis in Drosophila. Cell. 153(4):797-811.

5. Seung Chul Shin, Sung-Hee Kim, Hyejin You, Boram Kim, Aeri C Kim, Kyung-Ah Lee, Joo-Heon Yoon, Ji-Hwan
Ryu, Won-Jae Lee (2011) Drosophila microbiome modulates host developmental and metabolic homeostasis via
insulin signaling. Science. 334(6056):670-4.
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How do we sense essential amino acid(EAA)
deficit and maintain EAA homeostasis?

EAA
deficit

EAA EAA

Sensing? .
- uptake  homeostasis

Response of the Drosophila microbiome-gut-brain axis to EAA deficit.
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Kim & Kanai et al, Nature (2021)
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Merck 350 future researcher award
FEU=i HZ7|EATA Rp=Ed

* 2017 A2 st ofniest wiA & I
* 2021.06

* 2020.02 ZEsin 240

©2019.12 AL atd M7 |0

*2019.11 BRI IEL S TR

+2019.10 SIS RN LA S5t

*2018.12

*2017.02 AS Y5 MBI RoTA KA

* 2016.05 MBISHE R B S 5t5| Q401 RIAL
* 2016.01

FRSHE HEIIEOTA Q4224

1. Park MH, Lee JY, Park KH, Jung IK, Kim KT, Lee YS, Ryu HH, Jeong Y, Kang M, Schwaninger M, Gulbins E, Reichel M,
Komhuber J, Yamaguchi T, Kim HJ, Kim SH, Schuchman EH, Jin HK, Bae JS. (2018) Vascular and Neurogenic Rejuvenation in
Aging Mice by Modulation of ASM. Neuron. Oct 10;100(1):167-182.

2. Park MH, Choi BJ, Jeong MS, Lee JY, Jung IK, Park KH, Lee HW, Yamaguchi T, Marti HH, Lee BH, Schuchman EH, Jin HK, Bae
JS. (2019) Characterization of the Subventricular-Thalamo-Cortical Circuit in the NP-C Mouse Brain, and New Insights
Regarding Treatment. Molecular Therapy. Aug 7;27(8):1507-1526.

3. Park MH, Lee M, Nam G, Kim M, Kang J, Choi BJ, Jeong MS, Park KH, Han WH, Tak E, Kim M, Lee J, Lin Y, Lee YH, Song IS,
Choi MK, Lee JY, Jin HK, Bae JS, Lim MH. (2019) N,N'"-Diacetyl-p-phenylenediamine restores microglial phagocytosis and
improves cognitive defects in Alzheimer's disease transgenic mice. Proc Natl Acad Sci U S A. Nov 19;116(47):23426-23436.

4. Park MH, Jin HK, Min WK, Lee WW, Lee JE, Akiyama H, Herzog H, Enikolopov GN, Schuchman EH, Bae JS. (2015)
Neuropeptide Y regulates the hematopoietic stem cell microenvironment and prevents nerve injury in the bone marrow.
EMBO Journal. Jun 12;34(12):1648-1660.

5. Park MH, Lee JK, Kim N, Min WK, Lee JE, Kim KT, Akiyama H, Herzog H, Schuchman EH, Jin HK, Bae JS. (2016)
Neuropeptide Y Induces Hematopoietic Stem/Progenitor Cell Mobilization by Regulating Matrix Metalloproteinase-9 Activity
Through Y1 Receptor in Osteoblasts. Stem Cells. Aug;34(8):2145-2156.
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Regulation of bone marrow microenvironment

by neurotransmitter

A new role of substance P as an injury-inducible mx
messenger for mobilization of CD29" stromal-like cells ..

Circulation

Rale for Substance P=Based Nociceptive Signaling in
Progenitor Cell Activation and Angiogenesis During
Ischemia in Mice and in Human Subjects

EMBO

Meuropeptide ¥ regulates the hematopoietic stem
cell microenvironment and prevents nerve injury in

Decreased osteoclastogenesis in serotonin- |} R NNy the bone marrow

defient ke The Journal of Clinical Investigation
Dopamine regulates endothelial
progenitor cell mobilization from mouse
bone marrow in tumor vascularization

Catecholaminergic neurotransmitters regulate

S TSI
&L B Eg_,.,a —=4

Faecolved 16 Septoembar :au!m I0March 2005 | Accepbed 1 Apri 2015

migration and repopulation of immature human CD34+mm o Vi

cells through Wnt signaling nature

immunology

[ st Protacsion of 3 fhar
b 7 e Sarapanib IS B
.
s Park et ol 2015

e MO

= Ul S7IME/25 % Diqey =2

=  Neuropeptide Y(NPY)&= === L OJM{ZHE Ml=0l MAM = TH=7|M=0] #=0f 0],

Kyungpook National University

Chemotherapy-induced bone marrow dysfunction
Is prevented by neuropeptide Y

Neuropeptide Y Induces Hematopoietic Stem/
Progenitor Cell Mobilization by Regulating Matrix
Metalloproteinase-9 Activity Through Y1 Receptor
in Osteoblasts

ETEM CELLS FNE 347145715

Paork et al 2015

Meuropeptide Y-based recombinant peptides ameliorate bone
loss in mice by regulating hematopoietic stemy/progenitor cell
muobilization
Park ef ol 20017

Meuropeptide ¥ improves cisplatin-induced bone marrow
dysfunction without blocking chemotherapeutic efficacy in

a cancer mouse model
Park of ol 2017

Neuropeptide Y protects kidney against cisplatin-induced
nephrotoxicity by regulating p53-dependent apoptosis pathway

BRE Fop. 2016; 4305 BB 195
Paork ef al 2015

Hovel peptides derived from neuropeptide ¥ prevent chemotherapy-induced
bore marrow damage by regulating hematopoietic stem cell microemvironment
ARBAAL CELLS ANDENSTEME 2018 J51281 - 288
Pork of ol 2018

BME Rop. 2017; S03): 135 143

BME Rep, 2017; S0EE AT 42z (RN
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* 2017 SMTS (S S20)
* 2009 A=rh5tn £A3t} 0

* 2021~3 AS e SHI X4

° 2021 22| TSI RAMOIRABHIIE MELY

¢ 2019~2020 =/pe| el MY SH

* 2018~2019 Hokkaido Univerisity 2|2tCHaed Zul4

* 2017~2018 Hokkaido Univerisity 2JItCHSH BiAL S Q151
©2021.06 =2 U-QUAT HYISIAPY HEHER

1. Hyojung Lee, Yeahwon Kim, Eunsu Kim, and Sunmi Lee, Risk Assessment of Importation and Local Transmission of
COVID-19 in South Korea: Statistical Modeling Approach, JMIR Public Health & Surveillance, 7(6), 2021.

2. Yong Sul Won*, Jong-Hoon Kim=*, Chi Young Ahn, Hyojung Lee, Subcritical transmission in the early stage of
COVID-19 in Korea, International Journal of Environmental Research and Public Health, 18(3), 1265, 2021.

3. Hyojung Lee, Taishi Kayano and Hiroshi Nishiura, Predicting congenital rubella syndrome in Japan, 2018-2019,
International Journal of Infectious Diseases, 82, 1-5, 2019.

4. Hyojung Lee and Hiroshi Nishiura, Sexual transmission and the probability of the end of the Ebola virus disease
epidemic, Journal of Theoretical Biology, 471, 2019.

5. Hyojung Lee, Sunmi Lee and Chang Hyeong Lee, Stochastic methods for epidemic models: An application to the
2009 H1N1 influenza outbreak in Korea, Applied Mathematics and Computation, 286, 232-249, 2016.
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IFI16 inhibits DNA repair that amplifies type | interferon-induced

antitumor effects in triple-negative breast cancer
7IL}R] At (st

Role of YANK3 in mRNA splicing and export of breast cancer cells
ZIX| 2tAt (S=CH5t)

Regulatory role of endothelial Runx3 in HFD-induced hepatic steatosis
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¢ 2019 KSMCB Young Investigator Research Award, St=2AtM| L4 S5!3]
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1. Ka NL, Lim GY, Hwang S, Kim SS and Lee MO. IFI16 inhibits DNA repair that potentiates type | interferon-
induced antitumor effects in triple negative breast cancer, Cell Reports (2021) Revision Submitted.

2. NaH, Han J, Ka NL, Lee MH, Choi YL, Shin YK and Lee MO. High expression of NR1D1 is associated with good
prognosis in triple-negative breast cancer patients treated with chemotherapy, Breast Cancer Research (2019)

3. Lee MH, Koh D, Na H, Ka NL, Kim S, Kim HJ, Hong S, Shin YK, Seong JK and Lee MO. MTA1 is a novel
regulator of autophagy that induces tamoxifen resistance in breast cancer cells, Autophagy (2018)

4. KaNL,NaTY, NaH, Lee MH, Park HS, Hwang S, Kim IY, Seong JK and Lee MO. NR1D1 Recruitment to Sites of
DNA Damage Inhibits Repair and Is Associated with Chemosensitivity of Breast Cancer, Cancer Research
(2017)

5. Ka NL, Na TY and Lee MO. NR1D1 enhances oxidative DNA damage by inhibiting PARP1 activity, Molecular
and Cellular Endocrinology (2017)
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IFI6 inhibits DNA repair that amplifies type |
interferon-induced antitumor effects in
triple-negative breast cancer

College of Pharmacy, Seoul National University

Na-Lee Ka

Tumor DNA damage response (DDR) has an important role in driving type
| interferon (IFN)-mediated host antitumor immunity, but it is not clear how
tumor DNA damage is interconnected with the immune response. Here, we
report a novel function of IFNy-inducible protein 16 (IFI16) in DNA repair, which
amplifies stimulator of IFN genes (STING)-type | IFN signaling in triple-negative
breast cancer (TNBC). Expression of IFI16 was induced largely by DNA-damaging
chemotherapeutic agents particularly in TNBC cells. IFI16 rapidly accumulated to
the histone-evicted DNA at double-strand breakage sites induced by doxorubicin.
IFI16 inhibited DNA repair by blocking recruitment of ataxia-telangiectasia
mutated (ATM) and its downstream DNA damage response factors to double-
strand breakage sites. Subsequently, IFI16 translocated into the cytoplasm along
with double-stranded DNA, where it activated STING signaling pathway that led
to type | IFN production. Synergistic cytotoxic and immunomodulatory effects of
doxorubicin and type | IFNs were decreased upon IFI16 depletion in vivo. Analysis
of publicly available clinic datasets indicated that IFI16 expression correlates
positively with clinical outcome in patients with breast cancer who received
chemotherapy. Taken together, our results suggest that IFI16 is a key mediator in
DNA damage-induced antitumor immune response. This finding offers potential
therapeutic strategies for treating patients with TNBC.
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* 2008
© 2014
° 2017

e 2017 - SiXy

. Kang GJ, Park MK, Byun HJ, Kim HJ, Kim EJ, Yu Lu, Kim BR, Shim JG, Lee H and Lee CH SARNP, a participant in

mRNA splicing and export, negatively regulates E-cadherin expression via interaction with pinin, Journal of
Cellular Physiology (2020)

. Kim HJ, Kang GJ, Park MK, Byun HJ, Kim EJ and Lee CH Novel involvement of RhebL1 in

sphingosylphosphorylcholine-induced keratin phosphorylation and reorganization: Binding to and activation of
AKT1, Oncotarget (2017)

. Kim HJ, Kang GJ, Park MK, Byun HJ, Kim EJ, Lee H, Nam SY and Lee CH Novel effects of

sphingosylphosphorylcholine on invasion of breast cancer: Involvement of matrix metalloproteinase-3 secretion
leading to WNT activation, Biochimica et Biophysica Acta (2016)

. Kang JH, Kim HJ, Park MK and Lee CH Sphingosylphosphorylcholine Induces Thrombospondin-1 Secretion in

MCF10A Cells via ERK2, Biomolecules & Therapeutics (2018)

. Kim HJ, Park MK, Kim SY and Lee CH Novel Suppressive Effects of Ketotifen on Migration and Invasion of

MDA-MB-231 and HT-1080 Cancer Cells, Biomolecules & Therapeutics (2014)
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Role of YANK3 in mRNA splicing and export
of breast cancer cells

College of Pharmacy, Dongguk University
KIM Hyun Ji

YANK3 is a member of the serine/threonine protein kinase family that belongs
to the group of AGC kinases. YANK3 was first found to be highly expressed
in brain tissue, but little is known about the cellular function and substrate
of YANK3. In this study, we found that YANK3 is highly expressed in MDA-
MB-231 breast cancer cells and located in the nucleus, especially in the nuclear
speckles. These findings provided a molecular basis for the functional role
of YANK3 in nuclear speckles. By using the yeast to-hybrid assay, we found
SARNP as the binding partner of YANK3 and confirmed it by performing co-
immunoprecipitation (Co-IP) assay. The interaction between SARNP and other
TREX components is important for mRNA nuclear export and splicing, we
examined whether YANK3 regulates mRNA splicing and export of breast cancer
cells. We found that knockdown of YANK3 suppressed the binding of SARNP to
TREX complex (UAP56 and Aly) and mRNA export and splicing in MDA-MB-231
cells. These results show that YANK3 may be a novel regulator of mRNA export
and splicing machineries in breast cancer cells.
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1. Kim HJ, Bandola-Simon J, Ishido S, Wong NW, Koparde VN, Cam M, and Roche PA. Ubiquitination of MHC
Class Il by March-I Regulates Dendritic Cell Fitness, Journal of Immunology (2021)

2. Clement CC, Nanaware PP, Yamazaki T, Negroni MP, Ramesh K, Morozova K, Thangaswamy S, Graves A, Kim
HJ, LiTW, Vigano' M, Soni RK, Gadina M, Tse HY, Galluzzi L, Roche PA, Denzin LK, Stern LJ, and Santambrogio
L Pleiotropic consequences of metabolic stress for the major histocompatibility complex class Il molecule
antigen processing and presentation machinery, Immunity (2021)

3. Ji YR, Kim HJ, Bae KB, Lee S, Kim MO, and Ryoo ZY. Hepatic serum amyloid A1 aggravates T cell-mediated
hepatitis by inducing chemokines via Toll-like receptor 2 in mice, Journal of Biological Chemistry (2015)

4. Ji YR, Kim HJ, Park SJ, Bae KB, Park SJ, Jang WY, Kang MC, Jeong J, Sung YH, Choi M, Lee W, Lee DG, Park SJ,
Lee S, Kim MO, and Ryoo ZY. Critical role of Rgs19 in mouse embryonic stem cell proliferation and
differentiation, Differentiation (2015)

5. JiYR, Kim HJ, Yu DH, Bae KB, Park SJ, Park SJ, Jang WY, Kang MC, Jeong J, Sung YH, Choi M, Park T, Park T,
Yun JW, Lee HS, Lee S, Kim MO, and Ryoo ZY. Over-expression of Roquin aggravates T cell mediated hepatitis
in transgenic mice using T cell specific promoter, Biochemical and Biophysical Research Communications
(2014)



Regulatory role of endothelial Runx3 in
HFD-induced hepatic steatosis

Non-alcoholic fatty liver disease (NAFLD) is the most prevalent chronic liver
disease, involving pathogenic mechanisms of liver sinusoidal endothelial cells
(LSECs), hepatocytes and other liver microenvironmental cells. Here, we studied
the regulatory role of Runx3 on NAFLD development and explored the potential
mechanism by which liver endothelial Runx3 deletion (Runx3AEC) regulated
hepatic steatosis. For this, we employed high-fat diet (HFD)-fed mouse model in
Runx3f/f and Runx3AEC mice. We found that Runx3AEC promotes NAFLD and
liver inflammation in the HFD mouse model. Liver function parameters including
ALT and AST in Runx3AEC mice were significantly upregulated compared to
those in Runx3f/f mice. In addition, Runx3AEC mice on HFD increased the liver
lipid content and upregulated the fatty acid uptake markers including CD36
and FABP4, and de novo lipogenic genes including SREBP-1, FASN and ACC as
compared with Runx3f/f mice. Interestingly, the expression of phosphorylated
ACC was decreased, while the expression of phosphorylated AKT was
significantly increased in the liver of Runx3ECKO mice. In summary, endothelial-
specific deletion of Runx3 promotes steatosis in HFD-fed mouse model, which
may be involved in the regulation of PI3K/AKT/PTEN signaling pathway.
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Science, BIAt
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. J-C Park, K-S Jung, J Kim, JS Jang, S Kwon, MS Byun, D Yi, G Byeon, G Jung, YK Kim, DY Lee*, S-H Han* and |

Mook-Jung* Performance of the QPLEXTM Alz plus assay, a novel multiplex kit for screening cerebral amyloid
deposition, Alzheimer’s research & therapy (2021) (*Co-corresponding Author)

. J-C Park, S-Y Jang, D Lee, J Lee , U Kang, H Chang, HJ Kim, S-H Han, J Seo, M Choi, DY Lee, MS Byun, D Yi,

K-H Cho and | Mook-Jung A logical network-based drug-screening platform for Alzheimer’s disease
representing pathological features of human brain organoids, Nature Communications (2021)

. J-C Park*, S-H Han*, H Lee*, H Jeong*, MS Byun, J Bae, H Kim, DY Lee, D Yi, SA Shin, YK Kim, D Hwang, S-W

Lee and | Mook-Jung Prognostic plasma protein panel for AB deposition in the brain in Alzheimer's disease,
Progress in Neurobiology (2019) (*Co-first Author)

. J-C Park*, S-H Han*, D Yi#, JH Lee, MS Byun, JH Lee, S Jang, K Ko, SY Jeon, Y-S Lee, YK Kim, DY Lee and |

Mook-Jung Plasma tau/amyloid-31-42 ratio predicts brain tau deposition and neurodegeneration in Alzheimer
s disease, Brain (2019) (*Co-first Author)

. S-H Hanx, J-C Park*, MS Byun, D Yi, JH Lee, DY Lee and | Mook-Jung Blood acetylcholinesterase level is a

potential biomarker for the early detection of cerebral amyloid deposition in cognitively normal individuals,
Neurobiology of Aging (2019) (*Co-first Author)
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* 2018 Zrfshn Cst

© 2012 -2013 ZUThsH ofst

¢ 2015-2016 Zuiatm ofst

* 2018 =3 Fsiisin

© 2018 - 2021 ZHfthsty 2k H, BIAL & 6
«2021-FY  Sdrfeim 2% PN

© 2019 53| BK21 E2iA 24 1012 B w&s

02018 OAHIT XipiAL SI0|MES - AHTEHS|

0 2015 o*””—“* SI=20|ME5t3|

° 2014 Excellent Oral Presentation Award, Ciet0|M=3st3]|

° 2014 Outstanding Oral Presentation Award, =04 =35t3]

. Silwal P*, Kim JK*, Jeon SM, Lee JY, Kim YJ, Kim YS, Seo Y, Kim J, Kim SY, Lee MJ, Heo JY, Jung MJ, Kim HS,

Hyun DW, Han JE, Whang J, Huh YH, Lee SH, Heo WD, Kim JM, Bae JW and Jo EK Mitofusin-2 boots innate
immunity through the maintenance of aerobic glycolysis and activation of xenophagy in mice,
Communications Biology (2021)(*Co-first Author)

. Kim JK, Silwal P and Jo EK Host-Pathogen Dialogues in Autophagy, Apoptosis, and Necrosis during

Mycobacterial Infection, Immune Network (2020)

. Kim JK*, Kim YS*, Lee HM, Jin HS, Neupane C, Kim S, Lee SH, Min JJ, Sasai M, Jeong JH, Choe SK, Kim JM,

Yamamoto M, Choy HE, Park JB and Jo EK GABAergic signaling linked to autophagy enhances host protection
against intracellular bacterial infections, Nature Communications (2018) (*contributed equally)

. Kim JK, Jin HS, Suh HW and Jo EK Negative regulators and their mechanisms in NLRP3 inflammasome

activation and signaling, Immunology & Cell Biology (2017)

. Kim JK*, Lee HM*, Park KS, Shin DM, Kim TS, Kim YS, Suh HW, Kim SY, Kim IS, Kim JM, Son JW, Sohn KM,

Jung SS, Chung C, Han SB, Yang CS and Jo EK MIR144+ inhibits antimicrobial responses against
Mycobacterium tuberculosis in human monocytes and macrophages by targeting the autophagy protein
DRAM2, Autophagy (2017) (*contributed equally)
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Excellent poster award, EAtHZMES}3| [AEZ AL AFHE 2]

1. Kim J*, Jeon S*, Kang SJ*, Thai HB, Lee S, Kim S, Lee YS and Ahn DR. Lung-targeted delivery of TGF-B
antisense oligonucleotides to treat pulmonary fibrosis, Journal of Controlled Release (2020) *Co-first authors

2. Kim JY*, Jeon S*, Yoo YJ, Jin H, Won HY, Yoon K, Hwang ES, Lee YJ, Na Y, Cho J and Lee YS. The Hsp27-
Mediated IkBa-NFkB Signaling Axis Promotes Radiation-Induced Lung Fibrosis, Clinical cancer research (2019)
*Co-first authors

3. Jin H, Kang GY, Jeon S, Kim JM, Park YN, Cho J and Lee YS. Identification of molecular signatures involved in

:

radiation-induced lung fibrosis. Journal of Molecular Medicine (2019)

4. JinH, Jeon S, Kang GY, Lee HJ, Cho J and Lee YS. Identification of radiation response genes and proteins from
mouse pulmonary tissues after high-dose per fraction irradiation of limited lung volumes. International Journal

of Radiation Biology (2017)
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Stage-top Incubator

Magnet attachment cable

For any Stage/ Microscope

Sliding & open incubator cover

Compact size & easy assembly

Compatible Chambers & Well-plate

Automatic temp. sensing (external/manual/sample)

® [ !
.0 g% 0. Live Cell Instrument
[ ™t )

www Icihio,com  02) 3391-0596
Live Cell instrument Co,Ltd




High-contents Live Cell Imaging System

Image ExFluorer

Deconvolution

& All-In-One System

™ Live Cell Assay

~ Deconvolution in 2D/3D/RT
& High-Contents Imaging

™ Flexible Fluorescence Imaging
Multi-dimensional(x, y, z, A)

.. o Cells Analysis with Al

. -
°e°.
U] D)
*ele , 0"
L4
= Live Cell Instrurnent

www,Icibio.com  02) 3391-0596
Live Cell Instrument Co,Ltd
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