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Plenary Lecture

Development of Extracellular
Vesicle-based Medicine for Lung Diseases

Prof. Yu Fujita
(The Jikei University School of Medicine, Japan)



Plenary Lecture

Yu Fujita

Division Chief, Associate Professor

Division of Next-Generation Drug Development Research
Research Center for Medical Sciences

The Jikei University School of Medicine, Tokyo, Japan
yuugot@jikei.ac.jp

Educational 2007 The Jikei University School of Medicine, Japan MD
Background & 5012 Division of Molecular and Cellular Medicine, National Cancer Research
Professional Center Research Institute, Japan. (Prof Takahiro Ochiya Lab) Resident
Experience 2015 The Jikei University School of Medicine, Japan PhD
2015 Department of Pathology, UCSD, USA Postdoc
2016 Sanford Burnham Prebys Medical Discovery Institute, USA  Postdoc
Division of Respiratory Diseases, The Jikei University School of Assistant
2018 .
Medicine, Japan Professor
2020 Head of Department of Translational Research for Exosomes, Pl
The Jikei University School of Medicine, Japan
Division of Next-Generation Drug Development Research Associate
2023 Research Center for Medical Sciences, The Jikei University
- Professor
School of Medicine
L'Stbl‘.’f Major 1. Kadota T, et al. J Extracell Vesicles 2021 Aug;10(19):e12124.
Publications 2. Fujita VY, et al. J Extracell Vesicles 2021 Jun;10(8):e12092.
3. Khateb A, et al. Nat Commun 2021 Sep;12(1):5397.
4. Fujita Y, et al. Cell Rep 2018 Sep;24(12):3296-3311.
5. Moroishi T, et al. Cell 2016 Dec;167(6):1525-1539.
6. Fujita Y, et al. J Extracell Vesicles 2015 Nov;11(4):28388.
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CHOI, MIRA

Ministry of Food and Drug Safety(MFDS)
keumchoi@korea.kr

Educational
Background &
Professional
Experience

2006~Present MFDS

Director

2004~2006  Yale University

Post-Doctoral Fellow

1998~2004  University of Southern California

Ph.D.

1990~1998  Seoul National University
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294 3 : Non-clinical and clinical development
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Session 2

Sue Kim

Brexogen Inc.

sue.kim@brexogen.com

Educational

2019-Current Brexogen Inc.

CEO

Background & 2016-2019 Stem Cell Center, Asan Institute for Life and Science, Deputy Director
Professional Asan Medical Center
Experience 2013-2016 Research Institution, Prostemics Co., Ltd. R&D Director
2012-2013 Clinical and Regulatory Operation, KCRN Research Project Manager
2010-2013 Department of Pharmacology, College of Medicine,  Postdoctoral
University of Illinois Research Associate
2009-2010 Catholic High Performance Cell Therapy Center, The  Postdoctoral
Catholic University of Korea fellow
2008-2009  Australian Animal Health Laboratory, Commonwealth Postdoctoral
Scientific and Industrial Research Organization fellow
Research Stem Cell, Extracellular vesicles, Autoimmune disease, Metabolic disease, Cardiovascular
Interests disease
List of Major . Lee HR, Kim S, Shin S, Jeong SY, Lee DW, Lim SU, Kang JY, Son MY, Lee C, Yu
Publications KR, Kim M, Oh IH. iPSC-Derived MSCs Are a Distinct Entity of MSCs with Higher

Therapeutic Potential than Their Donor-Matched Parental MSCs. Int J Mol Sci.
2023;24(1):881.

. Kim J, Lee SK, Jung M, Jeong SY, You H, Won JY, Han SD, Cho HJ, Park S, Park

J, Kim TM, Kim S. Extracellular vesicles from IFN-y-primed mesenchymal stem cells
repress atopic dermatitis in mice. J Nanobiotechnology. 2021;19:372.

. Kim J, Lee SK, Jeong SY, Cho HJ, Park J, Kim TM, Kim S. Cargo proteins in

extracellular vesicles: potential for novel therapeutics in non-alcoholic steatohepatitis.
J Nanobiotechnology. 2022;10;20(1):526.

. Kim S, Park J, Kim TM. Mesenchymal Stem Cell-derived Extracellular Vesicles for Skin

Wound Healing. Adv Exp Med Biol. 2021;1310;495-507.

. Kim S, Kim TM. Mesenchymal stem-like cells from pluripotent stem cells for

producing extracellular vesicles. World J Stem Cells. 2019;26;11(5):270-280.

. Kim W, Lee SK, Kwon YW, Chung SG, Kim S. Pioglitazone-Primed Mesenchymal

Stem Cells Stimulate Cell Proliferation, Collagen Synthesis and Matrix Gene
Expression in Tenocytes. Int J Mol Sci. 2019;20(3). pii: E472.

.Kim S, Lee SK, Kim HJ, Kim TM. Exosomes Secreted from Induced Pluripotent Stem

Cell-Derived Mesenchymal Stem Cells Accelerate Skin Cell Proliferation. Int J Mol Sci.
2018;19(10). pii: E3119.
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Non-clinical and clinical development of BG-Platform based
therapeutic exosome (BRE-ADO01) for atopic dermatitis

Seon Yeong Jeong, Seul Ki Lee, Jimin Kim, Minyoung Jung, Insook Cho, Seungtaek Oh, Sue Kim

Brexogen Inc., Songpa-gu, Seoul, 05855, South Korea

Atopic dermatitis (AD) is a chronic inflammatory skin disorder characterized by immune
dysregulation, pruritus, and abnormal epidermal barrier function. Compared with conventional
mesenchymal stem cell (MSC), induced pluripotent stem cell (iPSC)-derived mesenchymal stem
cell (iMSCQ) is recognized as a unique source for producing extracellular vesicles (EVs) because it
can be obtained in a scalable manner with an enhanced homogeneity. In this study, we
investigated whether, EVs from IFN-y stimulated of iMSCs (BRE-ADO1) have immune-regulatory,
anti-inflammatory, and tissue-repairing potential in a mice model of AD. After DNCB was applied
to the dorsal skin of NC/Nga mice for three weeks, AD symptoms were assessed. Then mice were
treated with the BRE-ADO1 or a JAK inhibitor (Baricitinib) for four weeks. AD symptoms were
demonstrated in the DNCB application mice, such as increased dermatitis score, scratching
number, serum IgE level, epidermal thickness, and immune cell infiltration. Also, BRE-ADO1
decreased the expression of IL-4Ra, IL-13Ra1, TSLP, and their corresponding intracellular signaling
molecules activated in AD-like mice. Furthermore, BRE-ADO1 decreased atopic dermatitis score,
which was supported by reduced inflammatory cell infiltration and mast cells in AD skin. Impaired
skin barrier, as evidenced by upregulation of keratin, filaggrin, and ceramide synthase, was also
observed in AD mice that received BRE-ADO1. The results of our study may contribute to
developing novel cell-free therapeutic strategies for AD. BRE-ADO1 is currently undergoing phase
1 clinical trials in patients with atopic dermatitis.
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Session 2

Chulhee Choi

CEO, ILIAS Biologics Incorporated
cchoi@iliasbio.com

Educational 2015-present ILIAS Biologics Incorporated CEO

Background & 2005-2022 KAIST, D tment of Bi d Brain E Prof

Professional , Department of Bio and Brain Eng. rofessor

Experience 2002-2005 Ewha Womans University Assistant Professor
1999-2002 UAB, Department of Cell Biology Post-doc, Research Instructor
1997-1999  Yonsei University College of Medicine PhD (Microbiology)
1995-1999 Severance Hospital Residency (Neurology)
1985-1991 Yonsei University College of Medicine MD

Research Exosome therapeutics, Exosome Engineering, Drug Development, Cell Signaling,

Interests Neuroscience

List of Major 1. Choi H, et al. Quantitative Biodistribution and Pharmacokinetics Study of GMP-Grade

Publications Exosomes Labeled with ®Zr Radioisotope in Mice and Rats. Pharmaceutics, 2022;

14(6)

.Choi H, et al. Strategies for targeted delivery of exosomes to the brain: advantages

and challenges. Pharmaceutics, 2022 Mar 18; 14(3): 672

. Kim S, et al. Exosome-based delivery of super-repressor IkBa ameliorates kidney

ischemia-reperfusion injury. Kidney International, 2021 May 27

. Mizaaghasi A, et al. Biodistribution and Pharmacokinectics of Liposomes and

Exosomes in a Mouse Model of Sepsis. Pharmaceutics, 2021 Mar 22; 13(3), 427

. Sheller-Miller S, et al. Exosomal delivery of NF-kB inhibitor delays LPS-induced preterm

birth and modulates fetal immune cell profile in mouse models S¢ Adv, 2021; 7(4)

. Choi H, et al. Exosome-based delivery of super-repressor [kBa relieves sepsis-associated

organ damage and mortality. Sc/ Adv, 2020 Apr 8; 6(15)

. Sheller-Miller S, et al. Cre-reporter mouse model to determine exosome communication

and function during pregnancy. Am J Obstet Gynecol, 2019

. Yim N, et al. Exosome engineering for efficient intracellular delivery of soluble proteins

using optically reversible protein-protein interaction module. Nature Communications,
2016
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Exosome-based delivery of therapeutic proteins: from the
bench to the clinic

Chulhee Choi, MD, PhD

ILIAS Biologics Incorporated, Daejeon 34074, Republic of Korea

As biocompatible drug carriers, exosomes have many advantages such as innate stability, low
immunogenicity, target tissue tropism, and excellent cell membrane penetrating ability. In
addition, the ability to cross various biological barriers such placental barrier or blood brain barrier
(BBB) and broad surface engineering capability pose great potential to exosomes as
next-generation therapeutics for high-risk pregnancies and CNS diseases. Naive exosomes
derived from various types of stem cells have been widely tested for their immune modulatory
and regenerative properties. To enhance the therapeutic effects, exosomes can be engineered for
loading of various active pharmaceutical ingredients (APIs) or active targeting by surface modification.
Considering the major mode of EV-mediated cargo delivery, payloads should be loaded as free
forms inside the lumen of EVs for efficient intracellular delivery. To achieve active loading of
soluble proteins as free forms into the exosomes, we have adapted an optogenetic approach
called EXPLOR® (EXosome engineering for Protein Loading via Optically Reversible protein
interaction)”. We have demonstrated that various proteins such as antibodies, signaling molecules
and enzymes up to 150 kDa in size can be loaded into the exosomes as free forms, which can be
efficiently delivered into the cytosol or target organelles upon uptake by target cells /n vitro and /n
vivo. Among our exosome-based therapeutics pipelines, anti-inflammatory exosomes (ILB-202)
loaded with super-repressor kB (Exo-srlkB) have been thoroughly studied for their /n vitro
anti-inflammatory activities and /n vivo efficacy in various preclinical disease models such as
sepsis, ischemia/reperfusion-induced kidney injury and inflammation-associated preterm birth.
With favorable safety profiles and scalable manufacturing of GMP-grade exosomes, ILB-202 is
now in clinical stage development for various acute inflammatory diseases.
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Kye Young Lee

Precision Medicine Lung Cancer Center
Konkuk University Medical Center
kyleemd@kuh.ac.kr

Educational 1979-1997  Seoul National University, College of Medicne MD, MS, PhD
Backgrqund & 1997-1999 Stanford University School of Medicine Post-doc Research
Professional
> Fellow
Experience — :
2005-present Konkuk University Medical Center Professor
2017-2018 Korean Association for Lung Cancer CEO
Research Translational lung cancer research based on exosomes
Interests Cancer stem cell biology
List of Major 1. Kim IA, Hur JY, Kim HJ, Kim WS, Lee KY. Extracellular Vesicle-Based Bronchoalveolar
Publications Lavage Fluid Liquid Biopsy for EGFR Mutation Testing in Advanced Non-Squamous

NSCLC. Cancers (Basel). 2022 May 31;14(11):2744.

2. Hur JY, Lee KY. Characteristics and Clinical Application of Extracellular Vesicle-Derived

DNA. Cancers (Basel). 2021 Jul 29;13(15):3827.

3. Kim IA, Hur JY, Kim HJ, Park JH, Hwang JJ, Lee SA, Lee SE, Kim WS, Lee KY. Targeted Next-

Generation Sequencing Analysis for Recurrence in Early-Stage Lung Adenocarcinoma.
Ann Surg Oncol. 2021 Jul:28(7):3983-3993

4. Seung Eun Lee, Ha Young Park, Jae Young Hur, Hee Joung Kim, In Ae Kim, Wan Seop Kim,

Kye Young Lee. Genomic profiling of extracellular vesicle-derived DNA from bronchoalveolar
lavage fluid of patients with lung adenocarcinoma. Transl Lung Cancer Res. 2021 Jan; 10(1):
104-116

5. Wu YL, Tsuboi M, He J, John T, Grohe C, Majem M, Goldman JW, Laktionov K, Kim SW, Kato

T, Vu HV, Lu S, Lee KY, Akewanlop C, Yu CJ, de Marinis F, Bonanno L, Domine M, Shepherd
FA, Zeng L, Hodge R, Atasoy A, Rukazenkov Y, Herbst RS; ADAURA Investigators. Osimertinib
in Resected EGFR-Mutated Non-Small-Cell Lung Cancer. N Engl J Med. 2020 Oct
29;383(18):1711-1723.

6. Hur JY, Lee JS, Kim IA, Kim HJ, Kim WS, Lee KY. Extracellular vesicle-based EGFR

genotyping in bronchoalveolar lavage fluid from treatment-naive non-small cell lung
cancer patients. Transl Lung Cancer Res. 2019 Dec;8(6):1051-1060

7. Lee JS, Hur JY, Kim IA, Kim HJ, Choi CM, Lee JC, Kim WS, Lee KY. Liquid biopsy using the

supernatant of a pleural effusion for EGFR genotyping in pulmonary adenocarcinoma
patients: a comparison between cell-free DNA and extracellular vesicle-derived DNA.
BMC Cancer. 2018 Dec 10;18(1):1236.

8. Hur JY, Kim HJ, Lee JS, Choi CM, Lee JC, Jung MK, Pack CG, Lee KY. Extracellular

vesicle-derived DNA for performing EGFR genotyping of NSCLC patients. Mol Cancer.
2018 Jan 27;17(1):15.
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Exosome-based BALF liquid biopsy in lung cancer

Kye Young Lee, CEO

Exosignal, Inc. 120-1 Neungdong-ro Gwangjin-gu Seoul, Republic of Korea

Even though innovative anti-cancer therapies, such as targeted agents and immune checkpoint inhibitors,
are most developed in the field of lung cancer, the improvement in lung cancer mortality rate is insignificant
because diagnostic rate of early stage lung cancer with high cure possibility is still quite low. The
introduction of low-dose CT into screening has shown the effect of lowering the lung cancer mortality rate
by 20% in high-risk groups such as smokers, but the demand for LDCT screening is increasing in Asian
countries where the frequency of lung cancer in non-smoking women is increasing. Although LDCT is a very
sensitive test method for early lung cancer diagnosis, the clinical need for differential diagnosis of
malignancy of lung nodule(s) found in LDCT is increasing as the false positive rate is high. International
research on early diagnosis of lung cancer through the development of biomarkers using blood, especially
NGS using cfDNA, is active, but the sensitivity for stage 1 lung cancer is very low, around 20%. In addition,
lung biopsy is essential to confirm lung cancer in patients with pulmonary nodules found on LDCT. If the
nodule is small, deep, ground glass-type, or consolidation type, percutaneous lung biopsy under CT-guide is
not possible. Because of the risk, surgical biopsy is performed in the majority of patients. Because surgery is
determined only by radiologic findings, unnecessary surgery is performed or lung cancer surgery is
performed without preoperative tumor evaluation, which increases the risk of recurrence after surgery. In
other words, conventional lung biopsy for identifying lung cancer cells has critical limitations in early
diagnosis of lung cancer. Against this background, innovation is needed in lung cancer diagnosis. Exosignal
Co., Ltd. is developing a method for diagnosing lung cancer by analyzing exosomes isolated from
bronchoalveolar lavage fluid. In particular, by developing a companion diagnostic kit for EGFR-TKIs using
exosomal DNA from BALF, it can be applied to actual clinical practice by confirming performance showing
sensitivity specificity and concordance of 95% or more compared to conventional biopsy in patients with
advanced non-small cell lung cancer. By detecting mutant EGFR DNA in patients with peripheral pulmonary
lesions (PPLs), early stage mutant EGFR lung cancer was diagnosed without invasive biopsy and
neoadjuvant EGFR-TKI treatment became possible. The same kit is being developed for patients with KRAS
mutated lung adenocarcinoma, and a multiplex methylation PCR kit is being clinically developed by BALF
liquid biopsy using exosomal DNA for patients without a driver oncogene. Patients having difficulty in NGS
due to tissue shortage caused by small biopsy issue is researching and developing NGS using BALF exosomal
DNA, with the goal of ultimately developing a diagnostic platform that can noninvasively diagnose all lung
cancer patients at an early stage without biopsy by fusing small RNA sequencing and proteomics.

Key words : Exosomes, exosomal DNA, BALF, liquid biopsy, early lung cancer
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