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Key Components of Precision Medicine Chemical Drugs vs Protein Drugs

Sensipar ® (chemical drug)
Small molecular size
(weight = 393)

. Highly Specific: Suitable for precision medicine

. More Complex

. High Molecular Weight

+  Stratification -> Personalization

+  Targeted Therapy

e

” . Bio-distribution: Mainly extracellular
1. SpecificTargets

2. Customized Delivery

" Enbrel® (protein)
Immense molecular size
(weight = 150,000)

Chehel A eS| 20174 H36Xt A ka2 - 22 - 131



Exosome: Mediators of Intercellular Communication

O Microvesicees

Exosomes

EXOSOMES

Extracellular vesicles (EV)
secreted from cells with size
of 40-150 nm

Exosome: Mediators of Intercellular Communication

Extracellular vesicles (EV)
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Loading Proteins into Exosome
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Exosome: Mediators of Intercellular Communication

Extracellular vesicles (EV)
secreted from cells with size
0f40-150 nm

Phenotype

Contains various proteins,

Delivery of
various cargos lipid, nucleicacids T e
Important mediator for
\ intercellular communication -
in various pathological
conditions

Loading Drugs into Exosome
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Loading Proteins into Exosome via EXPLOR technology

Passive loading of recombinant proteins into exosome ex vitro
Cell-derived exosome
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+ Chemical
Reagents
Incubation

1. Low Loading Efficiency
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2. Irreversible Modification of Recombinant Proteins

3. Limited Folding of Recombinant Proteins with Biological Function
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Passive loading of recombinant proteins into exosome ex vitro
Cell-derived exosome
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Optogenetic Approach for Protein Delivery via Exosome

+ Light
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Optogenetic Approach for Protein Delivery via Exosome
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+ Easy to manipulate

+ Easy to control
+ Safety
+ Rapid reaction

* Reversibility

Basic Scheme of EXPLOR Technology

Cargo protein-CRY2 * CIBN-EGFP-Tetraspanin ‘
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Optogenetic Approach for Protein Delivery via Exosome

Origin
Light
/\ ,+ : Arabidopsis Thaliana

S

+ Easy to manipulate

Light-induced PPl modules
1) PhytochromeB (PhyB) : PIF6
2) GIGANTEA (GI) : FKF1
3) Crytochrome2 (CRY2) : CIBN

& .}(ﬂm:ﬂ“

+ Easy to control

+ Safety

+ Rapid reaction

* Reversibility &
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Basic Scheme of EXPLOR Technology

Cargo protein-CRY2 * CIBN-EGFP-Tetraspanin
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Loading protein into exosome via EXPLOR technology
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Cargo Protein

BLUELIGHT : OFF

133



bt

ol

|25 |
Sl

Contents

POC Study for EXPLOR Technology

Delivery of Cargo protein via EXPLOR technology
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Delivery of Functional Protein via EXPLOR technology

500 pg EXPLORs were injected into the ventrolateral part of brain in each mouse. (-2.8 mm
[AP];-22 ML;38 [ov)

ControlEXPLORS /
CreEXPLORS

10P-STOPLOXP-eNpHR3 0-€YFP
ransgenic mice:

Yim N. etal. (Nature Communications, 2016) m
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Loading protein into exosome via EXPLOR technology
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Delivery of Functional Protein via EXPLOR technology
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Yim N. etal. (Nature Communications, 2016)

Delivery of Functional Protein via EXPLOR technology
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Summary of EXPLOR technology

CIBN h

‘ Cargo protein

Reversible Light-induced Exosome
Intracellular Protein-protein Interaction  Representative Marker
Protein (PhyB PIF) (CDY, CD63, CD81, CD82)
(FKFL, GIGANTEA)

EXPLORs are
Natural-derived | Easily-produced Intracellular Protein-
¥ particles particles encapsulated particles
Y*ﬂ - Biocompatible - Asimple exosome - Carry cargo proteins
- Invivo use isolation step in an intact manner
- Massive production | | - Cytosolic delivery

Yim N. etal. (Nature Communications, 2016) m

Engineered Exosomes for Personalized Medicine
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Exosome Engineering
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+ EXPLOR technology can be applied for active loading and delivery of
therapeutic proteins (i.e,, super repressor IkB, srlkB and GBA) with high
efficiency

+ Treatment of srlkB-loaded exosomes can block TNF-o-induced nuclear
translocation of active NF-kB and subsequent induction of pro-
inflammatory gene expression in vitro and attenuates LPS-induced septic
shock mortality and tissue damage in vivo.
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