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인 사 말

안녕하십니까?

서울대학교 시스템면역의학연구소의 개소 5주년을 기념하여 개최하는 제
6회 국제학술대회에 참석하여 주신 여러분께 깊은 감사의 말씀을 전합니
다. 또한 강의를 수락하여 주신 연자분들께도 특별한 감사의 말씀을 드립
니다.

서울대학교 시스템면역의학연구소는 종양 및 다양한 면역 질환의 기전 및 치료법에 대한 
연구를 수행하고 있습니다. 또한 의생명과학 분야 여러 핵심 연구 기술들을 지원하는 시
스템을 구축하여 현재까지 130여 건의 공동협력 연구를 진행하였으며 이에 따른 우수한 
성과가 나오고 있습니다. 이처럼 활발한 협력 연구를 통해 건강한 미래 사회를 구현하기 
위해 최선의 노력을 다하겠습니다. 앞으로도 아낌없는 격려와 관심 부탁드립니다.

이번 국제학술대회에서는 패혈증 연구를 선도하는 세계 각국의 연구자를 초청하여 분자 
수준에서부터 임상에서의 진단과 치료에의 적용까지의 최신 연구를 소개하는 자리를 마
련하였습니다. 본 학회를 통해서 참석자분들의 학문 증진 및 상호 교류를 유도하여 연구
의 결실이 보다 풍성하게 무르익을 수 있기를 기원합니다.

제6회 국제학술대회가 성공적으로 마무리 될 수 있도록 여러분의 적극적인 성원을 부탁
드리며 다시 한 번 감사의 말씀을 드립니다.

서울대학교 시스템면역의학연구소장   박 준 동
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제6회 서울대학교 시스템면역의학연구소 국제학술대회

The 6th International Symposium of Wide River Institute of Immunology

Innate Immunity across the Life

Scientific Program

12:00~13:00 Registration
13:00~13:10 Opening Remark

June Dong Park (Seoul National University, Korea)

Chair: June Dong Park (Seoul National University, Korea)
13:10~13:50 TGR5: Toll for Regulating Innate Immunity

Seung-Yong Seong (Seoul National University, Korea)

13:50~14:30 Mitochondrial DAMPs and Nosocomial Pneumonia
Kiyoshi Itagaki (BIDMC/Harvard Medical School, USA)

14:30~15:10 A Novel Gr-1+ Myeloid Population that Plays an Essential Role in 
Mortality during Bacterial Infection

Yoe-Sik Bae (Sungkyunkwan University, Korea)

15:10~15:40 Break and WRII Lab Tour

Chair: Seung-Yong Seong (Seoul National University, Korea)
15:40~16:20 Tryptophanyl tRNA Synthetase as a Primary Defense System 

against Infection and its Role in Sepsis
Mirim Jin (Gachon University, Korea)

16:20~17:00 Sepsis in Children
Satoshi Nakagawa (National Center for Child Health and Development, Japan)

17:00~17:40 Role of Circulating Mitochondrial N-formyl Peptides in Patients 
with Septic Shock

Woon Yong Kwon (Seoul National University, Korea)

17:40~20:00 Closing and the Banquet
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TGR5: Toll for Regulating Innate Immunity

Seung-Yong Seong1,2,3,4

1Wide River Institute of Immunology, Seoul National University, 
Korea; 2Department of Biomedical Sciences, Seoul National 

University College of Medicine, Seoul, Korea, 3Department of 
Microbiology and Immunology, Seoul National University College of 
Medicine; 103 Daehakno, Jongno-gu, Seoul, Korea; 4Shaperon co., 7 

Beobwon-ro 8-gil, Songpa-gu, Seoul, 05855, Seoul, Korea

TGR5, G protein-coupled receptor 19, is also known as G protein-coupled bile 
acid receptor 1. The single exon encodes a TGR5 protein composed of 330 amino 
acids with seven transmembrane domains. Although TGR5 is expressed in 
various tissues such as liver, nervous system, adipocytes, endocrine glands, gall 
bladder, muscles, and spinal cord, the expression level in these tissues is less 
than 1/10 of myeloid immune cells. Activation of TGR5 incur various signaling 
cascades depending on the responder cell type. For example, synthesis and 
secretion of bile acids, intestinal secretion and motility, energy expenditure, 
glucose homeostasis, and inflammation is regulated by TGR5 pathway. Although 
TGR5 has got much attention as a promising new target for metabolic disorders 
or inflammatory disorders, only deoxycholic acid was licensed for lipoma. 
Obeticholic acid was also licensed for cholangitis but it interacts with FXR in 
addition to TGR5. Recently, we showed that taurodexoycholic acid (TDCA) 
interacts with TGR5, reduces inflammation incurred by activation of neutrophils, 
increases number of myeloid derived suppressor cells and prolongs survival of 
mice under sepsis. TDCA changes DNA methylation pattern of chromosome, 
globally edit proteomes of skin cells, brain cells and myeloid cells in mice model 
for atopic dermatitis, Alzheimer disease and sepsis, respectively. In addition, 
inflammasomal activation was suppressed by down-regulating a purinergic 
receptor in TDCA-treated neutrophils. In addition, cAMP-PKA-NF-κB pathway 
was controlled by TDCA. Phase I clinical trials for atopic dermatitis using TDCA 
did not show significant adverse drug reactions. Taken together, TDCA might be 
a non-classical anti-inflammatory drug (NCAID) for various inflammatory 
disorders when activation of myeloid inflammatory cells are pathognomonic 
features.
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Curriculum Vitae

Seung-Yong Seong, MD, PhD
Professor, Department of Microbiology and Immunology, 
Seoul National University College of Medicine
103 Daehak-ro, Jongno-gu, Seoul 03080, Korea
Wide River Institute of Immunology, Seoul National University
101 Dapyeonbat-gil, Hongcheon-gun, Gangwon 25159, Korea
E-mail: seongsy@snu.ac.kr 

Education and Appointment
1990 Bachelor, MD, Seoul National University College of Medicine
1992 MS in Microbiology and Immunology, Seoul National University College of Medicine
1995 PhD in Microbiology and Immunology, Department of Microbiology and Immunology, 

Seoul National University College of Medicine

Professional Training and Employment
1990-1995 Research Assistant, Department of Microbiology and Immunology, Seoul National 

University College of Medicine
1995-1998 Doctor for Public Health, Biomedical Research Center, Korea Institute of Science and 

Technology
1998-2010 Assistant Professor and Associate professor, Department of Microbiology and 

Immunology, Seoul National University College of Medicine
2001-2004 Research Fellow, NIAID, NIH Bethesda, USA
2004- Professor, Department of Microbiology and Immunology, Seoul National University 

College of Medicine
2012-2013 Associate Dean for Planning, Seoul National University College of Medicine
2013-2018 Director, Seoul National University College of Medicine, Wide River Institute of 

Immunology
2014-2015 Associate Dean for Graduate Study, Seoul National University College of Medicine
2016- Chair, Department of Microbiology and Immunology of Seoul National University College 

of Medicine

Selected Publications
1. Seong SY, Matzinger P. Hydrophobicity: an ancient damage-associated molecular pattern that initiates 

innate immune responses. Nat Rev Immunol 2004;4:469-78.
2. Nam-Hyuk Cho, Seung-Yong Seong, Apolipoproteins inhibit the innate immunity activated by necrotic 

cells or bacterial endotoxin , Immunol. 2009 Sep;128(1 Suppl):e479-86. Epub 2008 Dec 17.
3. Jin Hee Kim, Tae Heung Kang, Kyung Hee Noh, Hyun Cheol Bae, Seok-Ho Kim, Young Do Yoo, 

Seung-Yong Seong, Tae Woo Kim, Enhancement of dendritic cell-based vaccine potency by anti-apoptotic 
siRNAs targeting key pro-apoptotic proteins in cytotoxic CD8+ T cell-mediated cell death. Immunol Lett. 
2009 Jan 29;122(1):58-67. 

4. Lee KM, Seong SY. Partial role of TLR4 as a receptor responding to damage-associated molecular pattern. 
Immunol Lett. 2009 Jun 30;125(1):31-9. 

5. Na HY, Mazumdar K, Moon HJ, Chang S, Seong SY. TLR4-independent and PKR-dependent interleukin 1 
receptor antagonist expression upon LPS stimulation. Cell Immunol. 2009;259(1):33-40. Epub 2009 Jun 6.

6. Bae MY, Cho NH, Seong SY. Protective anti-tumour immune responses by murine dendritic cells pulsed 
with recombinant Tat-carcinoembryonic antigen derived from Escherichia coli. Clin Exp Immunol. 2009 
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Jul;157(1):128-38.
7. Yang H, Cho NH, Seong SY. The Tat-conjugated N-terminal region of mucin antigen 1 (MUC1) induces 

protective immunity against MUC1-expressing tumours. Clin Exp Immunol. 2009 Nov;158(2):174-85
8. Chun KH, Seong SY. CD14 but not MD2 transmit signals from DAMP. Int Immunopharmacol. 2010 

Jan;10(1):98-106.
9. Nam-Hyuk Cho, Taek-Chin Cheong, Ji Hyun Min, Jun Hua Wu, Sang Jin Lee, Daehong Kim, Jae-Seong 

Yang, Sanguk Kim,Young Keun Kim and Seung-Yong Seong. A multifunctional core-shell nanoparticle for 
dendritic cell based cancer immunotherapy. Nature  Nanotech. 2011 Sep 11;6(10):675-82.

10. Noh KH, Kim BW, Song KH, Cho H, Lee YH, Kim JH, Chung JY, Kim JH, Hewitt SM, Seong SY, Mao 
CP, Wu TC, Kim TW. Nanog signaling in cancer promotes stem-like phenotype and immune evasion. J 
Clin Invest. 2012 Nov 1;122(11):4077-93. 

11. Lee SH, Nam KW, Jeong JY, Yoo SJ, Koh YS, Lee S, Heo ST, Seong SY, Lee KH. The Effects of Climate 
Change and Globalization on Mosquito Vectors: Evidence from Jeju Island, South Korea on the Potential 
for Asian Tiger Mosquito (Aedes albopictus) Influxes and Survival from Vietnam Rather Than Japan. 
PLoS One. 2013 Jul 24;8(7):e68512. 

12. Lee HC, Narayanan S, Park SJ, Seong SY, Hahn YS. Transcriptional regulation of IFN-λ genes in 
hepatitis C virus-infected hepatocytes via IRF-3·IRF-7·NF-κB complex. J Biol Chem. 2014 Apr 
25;289(17):11861.

13. Cheong TC, Shin EP, Kwon EK, Choi JH, Wang KK, Sharma P, Choi KH, Lim JM, Kim HG, Oh K, Jeon 
JH, So I, Kim IG, Choi MS, Kim YK, Seong SY, Kim YR, Cho NH. Functional Manipulation of Dendritic 
Cells by Photoswitchable Generation of Intracellular Reactive Oxygen Species. ACS Chem Biol. 2015 Mar 
20;10(3):757-65.

14. Kim JE, Hong YH, Lee JH, Ahn SW, Kim SM, Park KS, Sung JJ, Lee KW, Seong SY. Pattern difference f 
dissociated hand muscle atrophy in amyotrophic lateral sclerosis and variants. Muscle Nerve. 2015 
Mar.51(3):333-7

15. Cho JA, Kim TJ, Moon HJ, Kim YJ, Yoon HK, Seong SY. Cardiolipin activates antigen-presenting cells 
via TLR2-PI3K-PKN1-AKT/p38-NF-kB signaling to prime antigen-specific naïve T cells in mice. Eur J 
Immunol. 2018 May;48(5):777-790.

16. Jung YS, Kwon WY, Suh GJ, Moon S, Han MH, Youn JI, Seo SU, Kim KS, Seong SY. Low serum 
Kallistatin level was associated with poor neurological outcome of out-of-hospital cardiac arrest survivors: 
Proteomics study. Resuscitation. 2018 Jul;128:6-10.

17. Chang S, Kim YH, Kim YJ, Kim YW, Moon S, Lee YY, Jung JS, Kim Y, Jung HE, Kim TJ, Cheong TC, 
Moon HJ, Cho JA, Kim HR, Han D, Na Y, Seok SH, Cho NH, Lee HC, Nam EH, Cho H, Choi M, Minato N, 
Seong SY. Taurodeoxycholate Increases the Number of Myeloid-Derived Suppressor Cells That Ameliorate 
Sepsis in Mice. Front Immunol. 2018 Sep 18;9:1984.

18. Kim HR, Park SM, Seo SU, Jung I, Yoon HI, Gabrilovich DI, Cho BC, Seong SY, Ha SJ, Youn JI. The 
Ratio of Peripheral Regulatory T Cells to Lox-1+ Polymorphonuclear Myeloid-derived Suppressor Cells 
Predicts the Early Response to Anti-PD-1 Therapy in Patients with Non-Small Cell Lung Cancer. Am J 
Respir Crit Care Med. 2019 Jan 15;199(2):243-246.

19. Choi HJ, Yun JW, Kim YH, Kwon E, Hyon MK, Kim JY, Che JH, Kim WH, Seong SY, Kang BC. 
Evaluation of acute and subacute toxicity of sodium taurodeoxycholate in rats. Drug Chem Toxicol. 2019 
Jun 19:1-9.
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Mitochondrial DAMPs and Nosocomial Pneumonia

Kiyoshi Itagaki
BIDMC/Harvard Medical School, USA

Serious injury causes tissue/cellular damages leading to release of mitochondria 
into circulation. We discovered that these mitochondria act as Damage-Associated 
Molecular Patterns (DAMPs) to influence immune systems (Nature, 2010). Today, 
I will discuss our theory of how seriously injured people may develop nosocomial 
pneumonia and how to prevent or treat this dysfunction without depending on 
antibiotics that could lead to antibiotics-resistant bacteria by presenting two 
possible methods focusing on neutrophil-mitochondrial DAMPs interactions.
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Curriculum Vitae

Kiyoshi Itagaki, PhD
Associate Professor, Department of Surgery, ST-8M10A
Beth Israel Deaconess Medical Center
330 Brookline Avenue, Boston, MA 02215, USA
E-mail: kitagaki@bidmc.harvard.edu 

Education and Appointment
1978-1982 BS in Marine Biology, The University of Tokyo
1986-1991 PhD in Veterinary Pharmacology, The University of Tokyo

Professional Training and Employment
1991-1994 Research Associate in Pharmacology, University of Cincinnati
1994-2000 Intramural Research Training Award Fellow in Signal Transduction, National Institute 

of Environmental Health Sciences (NIEHS)
2000-2006 Assistant Professor in Surgery, University of Medicine and Dentistry of New Jersey 

(UMDNJ)
2006-2019 Instructor in Surgery, Harvard Medical School
2019- Associate Professor in Surgery, Harvard Medical School

Selected Publications
1. Itagaki K, Koch WJ, Bodi I, Klockner U, Slish DF, Schwartz A. Native-type DHP-sensitive calcium channel 

currents are produced by cloned rat aortic smooth muscle and cardiac alpha 1 subunits expressed in 
Xenopus laevis oocytes and are regulated by alpha 2- and beta-subunits. FEBS Lett. 1992;297(3):221-5.

2. Itagaki K, Carver GT, Philpot RM. Expression and characterization of a modified flavin-containing 
monooxygenase 4 from humans. J Biol Chem. 1996;271(33):20102-7.

3. Itagaki K, Hauser CJ. Sphingosine 1-phosphate, a diffusible calcium influx factor mediating store-operated 
calcium entry. J Biol Chem. 2003;278(30):27540-7.

4. Itagaki K, Kannan KB, Singh BB, Hauser CJ. Cytoskeletal reorganization internalizes multiple transient 
receptor potential channels and blocks calcium entry into human neutrophils. J Immunol. 
2004;172(1):601-7.

5. Itagaki K, Kannan KB, Hauser CJ. Lysophosphatidic acid triggers calcium entry through a non-store- 
operated pathway in human neutrophils. J Leukoc Biol. 2005;77(2):181-9.

6. Hauser CJ, Kannan KB, Deitch EA, Itagaki K. Non-specific effects of 4-chloro-m-cresol may cause calcium 
flux and respiratory burst in human neutrophils. Biochem Biophys Res Commun. 2005;336(4):1087-95.

7. Itagaki K, Yun JK, Hengst JA, Yatani A, Hauser CJ, Spolarics Z, Deitch EA. Sphingosine 1-Phosphate has 
Dual Functions in the Regulation of Endothelial Cell Permeability and Ca2+ Metabolism. J Pharmacol Exp 
Ther. 2007;323(1):186-91. 

8. Itagaki K, Zhang Q, Hauser CJ. Sphingosine Kinase Inhibition Alleviates Endothelial Permeability 
Induced By Thrombin and Activated Neutrophils. Shock. 2010;33(4):381-386. 

9. Itagaki K, Menconi M, Antoniu B, Zhang Q, Gonnella P, Soybel D, Hauser CJ, and Hasselgren PO. 
Dexamethasone stimulates store-operated calcium entry and protein degradation in cultured L6 myotubes 
through a phospholipase A2-dependent mechanism. Am J Physiol Cell Physiol. 2010;298(5):C1127-39.

10. Zhang Q, Raoof  M, Sursal T, Chen Y, Sumi Y, Junger W, Brohi K, Itagaki K, Hauser CJ. Circulating 
mitochondrial DAMPs cause inflammatory responses to injury. Nature. 2010;464:104-7. 

11. Hauser CJ, Sursal T, Rodriguez EK, Appleton PT, Zhang Q, Itagaki K. Mitochondrial DAMPs from 
femoral reamings activate neutrophils via formyl peptide receptors and P44/42 MAP Kinase. J Orth 
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Trauma. 2010;24(9):534-8.
12. Itagaki K, Barton BE, Murphy TF, Taheri S, Shu P, Huang H, Jordan ML. Eicosanoid-induced store- 

operated calcium entry in dendritic cells. J Surg Res. 2011;169(2):301-10.
13. Itagaki K, Adibnia Y, Sun S, Zhao C, Sursal T, Chen Y, Junger W, Hauser CJ. Bacterial DNA induces 

pulmonary damage via TLR-9 through cross-talk with neutrophils. Shock. 2011;36(6):548-52. 
14. Sun S, Sursal T, Adibnia Y, Zhao C, Zheng Y, Li H, Otterbein LE, Hauser CJ, Itagaki K. Mitochondrial 

DAMPs Increase Endothelial Permeability through Neutrophil Dependent and Independent Pathways. 
PLOS ONE. 2013;8(3):e59989.

15. Itagaki K, Kaczmarek E, Lee YT, Tang IT, Isal B, Adibnia Y, Sandler N, Grimm MJ, Segal BH, Otterbein 
LE, Hauser CJ. Mitochondrial DNA released by trauma induces neutrophil extracellular traps. PLoS One. 
2015;10(3):e0120549.

16. Itagaki K, Riça I, Zhang J, Gallo D, DePrato M, Otterbein LE, Hauser CJ. Intratracheal instillation of 
neutrophils rescues bacterial overgrowth initiated by trauma damage-associated molecular patterns. J 
Trauma Acute Care Surg. 2017;82(5):853-860. 

17. Kaczmarek E, Hauser CJ, Kwon WY, Riça I, Chen L, Sandler N, Otterbein LE, Campbell Y, Cook CH, 
Yaffe MB, Marusich M, Itagaki K. A Subset of Five Human Mitochondrial Formyl Peptides Mimics 
Bacterial Peptides and Functionally Deactivates Human Neutrophils. J Trauma Acute Care Surg. 
2018;85(5):936-943.

18. Itagaki K, Kaczmarek E, Kwon WY, Chen L, Vlkova B, Zhang Q, Riça I, Yaffe MB, Gong WH, Wang JM, 
Gao JL, Jung F, Douglas G, Campbell Y, Marusich MF, Otterbein LE, and Hauser CJ. FPR1 blockade 
prevents receptor regulation by mitochondrial DAMPs and preserves neutrophil function after trauma. 
Critical Care Med. 2019 (accepted)

19. Philpot RM, Biagini CP, Carver GT, Overby LH, Wyatt MK, Itagaki K. Expression and regulation of 
flavin-containing monoexygenases. Editors; Arinc E and Hodgson E. Molecular Aspects of Oxidative Drug 
Metabolizing Enzymes, Life Sciences Vol. 303. NATO ASI Series. New York: Plenum Publishers; 1999, 
71-80.
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A Novel Gr-1+ Myeloid Population that Plays an Essential 
Role in Mortality during Bacterial Infection

Min Young Park1, Hyung Sik Kim1, Ha Young Lee1,
Brian A. Zabel2, and Yoe-Sik Bae1,3

1Department of Biological Sciences, Sungkyunkwan University, 
Suwon 16419, Republic of Korea. 2Palo Alto Veterans Institute for 

Research, Veterans Affairs Hospital, Palo Alto, CA 94304, USA. 
3Department of Health Sciences and Technology, SAIHST, Sungkyunkwan 

University, Seoul 06351, Republic of Korea.

Severe sepsis, a principal cause of death in intensive care units, occurs when 
host immune defenses fail to combat invading microbes. Regulation of neutrophil 
activity by targeting phospholipase D2 (PLD2) modulates pathogenesis of sepsis. 
PLD2-deficiency caused protective effects against experimental sepsis showing 
increased survival and decreased vital organ damage. Neutrophil extracellular 
trap formation and subsequent bacteria killing activity is strongly augmented in 
PLD2-deficient mice. PLD2 in neutrophils is essential for the pathogenesis of 
experimental sepsis. Extreme pathophysiological stressors like tumor or rampant 
bacterial infection induce expansion of otherwise infrequent leukocyte populations. 
We discovered a novel CD11b+Gr-1+ myeloid cell population induced upon 
experimental infection with Staphylococcus aureus (S. aureus). Novel CD11b+Gr-1+ 

cells have impaired migratory capacity and superoxide anion producing activity. 
However, novel CD11b+Gr-1+ cells secrete increased levels of several cytokines 
and chemokines compared to their counterparts. We also found functional role of 
the novel CD11b+Gr-1+ cells during bacterial infection.
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Yoe-Sik Bae, PhD
Professor, Department of Biological Sciences, Sungkyunkwan University, Suwon, Korea
E-mail: yoesik@skku.edu 

Education and Appointment
1990-1996 BS. Department of Animal Science and Technology, College of Agriculture and Life 

Science, Seoul National University, Seoul, Korea
1996-1998 MS. Department of Life Science, POSTECH, Pohang, Korea
1998-2000 PhD. Division of Molecular and Life Sciences, POSTECH, Pohang, Korea

Professional Training and Employment
2000-2002 Post-doctoral in Division of Molecular and Life Sciences, POSTECH, Pohang, Korea
2002-2010 Full-time instructor, Assistant Professor, Associate Professor in Department of 

Biochemistry, College of Medicine, Dong-A University, Busan, Korea
2008-2009 Visiting Associate Professor, Department of Pathology, Stanford University School of 

Medicine, Stanford, CA, USA
2010- Associate Professor, Professor, Department of Biological Sciences, Sungkyunkwan 

University, Suwon, Korea

Selected Publications (*) as a corresponding author
1. Lee, S. K.†, Kim, Y. S.†, Bae, G. H., Lee, H. Y., and Bae, Y. S.* (2019) VU0155069 inhibits inflammasome 

activation independent of phospholipase D1 activity. Sci. Rep. In press. 
2. Park, Y. J.†, Park, B.†, Lee, M., Jeong, Y. S., Lee, H. Y., Sohn, D. H., Song, J. J., Lee, J. H., Hwang, J. S., 

and Bae, Y. S.* (2018) A novel antimicrobial peptide acting via formyl peptide receptor 2 shows therapeutic 
effects against rheumatoid arthritis. Sci Rep. 8:14664. 

3. Park, M. Y., Kim, H. S., Lee, M., Park, B., Lee, H. Y., Cho, E. B., Seong, J. Y., and Bae, Y. S.* (2017) 
FAM19A5, a brain-specific chemokine, inhibits RANKL-induced osteoclast formation through formyl 
peptide receptor 2. Sci Rep. 7:15575.

4. Lee, S. K., Kim, S. D., Kook, M., Lee, H. Y., Ghim, J., Choi, Y., Zabel, B. A., Ryu, S. H., and Bae, Y. S.* 
(2015) Phospholipase D2 drives mortality in sepsis by inhibiting neutrophil extracellular trap formation 
and downregulating CXCR2. J. Exp. Med. 212:1381-1390.  

5. Kim, S. D., Kim, H. J., Shim, J. W., Lee, H. Y., Lee, S. K., Kwon, S., Jung, Y. S., Baek, S.H., Park, J. S., 
Zabel B.A., and Bae, Y. S.* (2012) Phospholipase C activator m-3M3FBS protects against morbidity and 
mortality associated with sepsis. J. Immunol. 189: 2000-2005. 

6. Kim, S. D., Lee, H. Y., Shim, J. W., Kim, H. J., Yoo, Y. H., Park, J. S, Baek, S. H., Zabel, A. B., and Bae, Y. 
S.* (2011) Activation of CXCR2 by extracellular matrix degradation product acetylated-Pro-Gly-Pro has 
therapeutic effects against sepsis. American J. Respiratory and Critical Care Medicine 184:243-251.   

7. Lee, H. Y., Lee, S. Y., Kim, S. D., Shim, J. W., Kim, H. J., Kwon, J. Y., Chung, J., Baek, S. H., Chung, J., 
and Bae, Y. S.* (2011) Sphingosylphosphorylcholine stimulates CCL2 production from human umbilical 
vein endothelial cells. J. Immunol. 186: 4347-4353.
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Tryptophanyl tRNA Synthetase as a Primary Defense 
System against Infection and its Role in Sepsis

Mirim Jin
Department of Microbiology, College of Medicine, Gachon 

University
Department of Health Science and Technology, GAIST and Lee Gil 

Ya Cancer and Diabetes Institutes, Gachon University Incheon, 
Republic of Korea

The N-terminal truncated form of a protein synthesis enzyme, tryptophanyl 
tRNA synthetase (mini-WARS1), is secreted as an angiostatic ligand. However, 
the secretion and function of the full-length WRS (FL-WARS) remain unknown. 
Here we report that the FL-WARS1, but not mini-WARS1 is rapidly secreted 
upon pathogen infection to prime innate immunity. FL-WARS1 was secreted from 
monocytes and directly bound to macrophage via a toll-like receptor 4 
(TLR4)-myeloid differentiation factor 2 (MD2) complex to induce phagocytosis and 
chemokine production. Administration of FL- WARS1 into Salmonella 
typhimurium-infected mice reduced the levels of bacteria and improved mouse 
survival whereas its titration with the specific antibody aggravated the infection. 
The N-terminal 154-amino acid eukaryotic specific peptide of WARS1 was enough 
to recapitulate FL-WARS1 activity and its interaction mode with TLR4-MD2 is 
now suggested. Based on these results, secretion of FL-WARS1 appears to work 
as a primary defense system against infection, acting before full activation of 
innate immunity. Consistent with our finding, blood levels of FL-WARS1 were 
increased in sepsis patients but not in those with chronic sterile inflammation. 
In a retrospective analysis of sepsis cohorts, it was found that plasma WARS1 
levels are not only reflecting sepsis severity and but also predicting outcomes. 
The possibility of WARS1 as a theranostic target for sepsis will be discussed.
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Mirim Jin, PhD
Professor, Department of Microbiology, College of Medicine, Gachon University
Department of Health Science and Technology, GAIST and Lee Gil Ya Cancer and Diabetes Institutes, 
Gachon University Incheon, 21999, Korea
E-mail: mirimj@gachon.ac.kr 

Education and Appointment
1984-1988 BS. College of Pharmacy, Sookmyung Women’s University, Korea
1988-1990 MS. College of Pharmacy, Seoul National University, Korea
1993-1996 PhD. College of Pharmacy, Seoul National University, Korea

Professional Training and Employment
1996-1997 Post-doctoral Fellow, Department of Microbiology and Immunology, University, of 

Western Ontario, Canada
1998-2000 Research Professor, Graduate School of Biotechnology, Korea University
2001-2005 Director (R&D), PanGenomics, Co. Ltd, Korea
2005-2007 Instructor, College of Korean Medicine, Daejeon University, Korea
2007-2011 Assistant Professor, College of Korean Medicine, Daejeon University, Korea
2011-2016 Associate Professor, College of Korean Medicine, Daejeon University, Korea
2016-2018 Associate Professor, College of Medicine, Gachon University, Korea
2018- Professor, College of Medicine, Gachon University, Korea

Selected Publications (* Corresponding author)
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Sepsis in Children

Satoshi Nakagawa
Critical Care Medicine,

National Center for Child Health and Development, Japan

Sepsis is common in children. 
The World Health Organization reports that almost 6 million deaths are 

observed in children under 5 years old every year. The major causes are 
infections, including pneumonia, diarrhea, malaria and meningitis. If these 
conditions are associated to organ dysfunction, we consider that they are sepsis. 

However, we do not have precise epidemiology of sepsis in children yet. A 
study from the United States indicates that sepsis occurs at 0.9/1,000 pediatric 
population. An international point-of-prevalence study indicates that Pediatric 
Intensive Care Unit admission due to sepsis accounts 8.2% of all admissions. 
Sepsis mortality is around 20% in children, however, if the patient has 
underlying co-morbidity, it increases. 

There are several tools developed to predict severity and possible mortality 
with sepsis in children. A study focused on c-reactive protein and ferritin levels 
and the others focused on the organ dysfunctions. In the organ dysfunction 
scoring, hypotension and lactate level in the early phase seem the key. 

Immune function associated with sepsis has not been well explored. A study 
indicates that both innate and adaptive immunity may be altered by sepsis in 
children. Another study indicates that mortality is very common in the patients 
with sepsis who presented with  macrophage activation syndrome picture. 
Immuno- paralysis may occur with sepsis and survivors tend to recover from this 
condition but non-survivors do not. The other study presented several phenotypes 
of sepsis presentation in children. In this study, one phenotype group may have 
higher mortality associated with corticosteroid use, but the other did not see this 
relation.
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Role of Circulating Mitochondrial N-Formyl Peptides in 
Patients with Septic Shock

Woon Yong Kwon
Department of Emergency Medicine, Seoul National University 

College of Medicine, Seoul, Republic of Korea

Secondary nosocomial infections were associated with an increase in mortality 
of septic shock patients who survived from the early hyper-inflammatory phase. 
To prevent secondary infection, neutrophil (PMN) should migrate to secondary 
infective sites (chemotaxis, CTX). Among mitochondrial damage-associated 
molecular patterns (DAMPs) released from injured tissues, mitochondrial 
N-formyl peptides (mtFPs) bind to formyl peptide receptor 1 (FPR1) on PMN 
membrane, induce homologous and heterologous desensitization of G 
protein-coupled receptors, suppress PMN CTX to bacterial FPs in secondary 
infective sites, and increase susceptibility towards secondary nosocomial infection. 
Therefore, we hypothesized that septic shock would induce mtFPs release from 
damaged tissues during the early hyper-inflammatory phase and that released 
mtFPs would contribute to a development of secondary infections and an increase 
in delayed mortality of septic shock patients who survived from the early 
hyper-inflammatory phase.

This was a retrospective observational study using prospectively collected 
clinical data and plasma samples. We enrolled healthy volunteers and septic 
shock patients who were admitted from the emergency department (ED) to the 
emergency intensive care unit (EICU) from February 2016 to January 2019. 
Exclusion criteria were age < 18 years old, death or survival discharge from the 
ICU within 72 hours post-ICU admission, transfer to other facilities within 72 
hours, presence of an advanced directive to withhold or withdraw life-sustaining 
treatment, no informed consent, insufficient blood samples, or follow-up loss. 
Septic shock was diagnosed and managed according to the SEPSIS-3 guideline. 
After admission to the ICU, we collected demographic and laboratory data. Blood 
samples were obtained from patients at 0, 24, and 72 hours after the admission 
to the EICU through an arterial catheter. Among 13 human mtFPs, the most 
potent agonist for calcium mobilization and PMN chemotaxis was nicotinamide 
adenine dinucleotide dehydrogenase subunit 6 (ND6) followed by ND3, ND4, 
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ND5, and cytochrome c oxidase subunit 1 (Cox1). Therefore, in the present 
study, we measured the plasma ND6 level using a Human NADH-ubiquinone 
oxidoreductase chain 6 (MT-ND6) ELISA Kit. The primary outcome was a 
development of secondary infections including ventilator-associated pneumonia 
(VAP), central line-associated blood stream infection (CLABSI), and 
catheter-associated urinary tract infection (CAUTI) during hospital stay. The 
secondary outcome was the 90-day mortality. Cumulative survival and secondary 
infections were analyzed using the Kaplan-Meier survival analysis with Log-rank 
post-hoc test. Demographic and laboratory data were analyzed using the 
Student’s t-test and Chi-square test. Serial data were analyzed using the 
stepwise logistic regression analysis (with an entry level of 0.05 and a stay level 
of 0.05). Then, to find out which parameters were independently associated with 
primary or secondary outcomes, the multivariable logistic regression analysis was 
applied.

Among 189 patients admitted to the EICU with septic shock, 92 patients were 
excluded, and 97 patients were enrolled. Sixty-two patients (63.9%) were 90-day 
survivors, and thirty-five (36.1%) were 90-day non-survivors. In fifteen patients 
(15.5%), secondary infections were developed. Mechanical ventilator was applied 
to 39 patients (40.2%). Central venous and urinary catheters were inserted to 97 
patients (100.0%). VAP, CLABSI, and CAUTI were developed in 5, 9, and 2 
patients, respectively. In one patient, VAP and CLABSI were simultaneously 
developed. Most of the secondary infections were developed from 4 to 25 days 
post-EICU admission. The plasma ND6 level in secondary infection-positive 
patients was continuously higher than that in secondary infection-negative 
patients at 0, 24, and 72 hours post-EICU admission (p < 0.001). The plasma 
ND6 level in 90-day non-survivors was also continuously higher than that in 
90-day survivors at 0, 24, and 72 hours post-EICU admission (p = 0.015). In 
multivariable analysis, the higher plasma ND6 level at admission was 
independently associated with a development of secondary infections (odds ratio = 
1.003, 95% confidence interval 1.001 – 1.005, p = 0.002), but was not 
independently associated with an increase in 90-day mortality (odds ratio = 
1.000, 95% confidence interval 1.000 – 1.001, p = 0.080). However, the 
cumulative mortality of secondary infection-positive patients was significantly 
higher than that of secondary infection-negative patients (p < 0.001). In 
particular, the mortality of secondary infection-positive patients rapidly increased 
from 14 days post-EICU admission.

In septic shock patients, mtFPs were released from damaged tissues into 
circulating blood. Circulating mtFPs contributed to a development of secondary 
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nosocomial infections resulting in an increase in the 90-day mortality of septic 
shock patients who survived from the early hyper-inflammatory phase. These 
results indicate that the elimination of circulating mtFPs may be considered as a 
noble therapeutic strategy to prevent a development of secondary infections and 
the subsequent delayed mortality in patients with septic shock.
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