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1. dFMEHA L] N8

O Mlzelaxo] Ao
- **lﬁﬂﬁ(Extracellular Vesicles; EVe)= AZoNA F#idh= o5 xdut Fxo] E4S oujai,
AL AZ X EAIE Aol MEAA EHlEE AZAAEE Fe, HAlStY Axshe o|fFo=
BoEH Alxejizs P4 Al wt 1) Alzute] Al WRE FdEo] d=FS FAdskar o
Al QlEFuto] YIRZ A= 2R AXE U Eshs ThAYA|(multivesicular body)7F Al 322}
I Foste] WiRe] 2R AXE ME YRE FHlstY THEAA|= ddFHexosome); 2) AlEZEO] Al
X upgo s EE3te] "ol ye} a**HL B M| AZ (s vlo] AZ=HAE; microvesicle);, ¥ 3) Al

SEAFE(apoptosis) oA A2 EellEEo]l E3E wErt IAE= Al EAPEA|(apoptotic body)
2 vt
L £ 2) OLMl A3 3) MIZAEA
P = —
Q'

@ e
w
Internal buddin
& Budding at the cell surface Cell fragmentation

followed by secretion

O 2 AlZelAxo] £=(Kanada et al. (2016) Trends Cancer 2:84-94.

- Alaelax T A7 AMEs FAEE AZANAIE el ofelr|e] fle Ae= ofsiEar
o} b XBAE 5o MEIEE MEAATE HAAES) daES EislH, ojFdM=E §
3] AFe] wo| AdHE Ahzo| AU XBAZA A FEuy Yo

- AAZE Eo|FQ] nAZRE AAZE Y A= oz AR Alix, TSGI01 53 AAZE T
EABH= CDB3, CDY, CD81 5o L&A flom, 71 Alze] 7l wet &d F=ol 2pol7} =
AoR deiA Ut} B3] E7)M|E(stem cell)7} EHISHE AaFe SVIAE] A/ A 59, &

Y =4 3 ddd 2SS0 o FEo] o] AT WA A S A (cell-free therapy

5, 9
B3 A7) WY ek

Jl

~

g

HU

O A&F A=A AL AFH

- AAAROR AEAEE A ABAZ AL I3 712 ATl B WYL glo.
M, AJHORE Tire] The) F1gde] MEILES JOREOR ALE] 9% S8BT} Qe

M-S dwEA F8k= 5 AlZXEAS] ke =z 45 s

- Y2 v|=9] Codiak Biosciences®} Exosome Diagnostics, 8=2] Evox Therapeutics ¥ &H52] &9
AFmlol e 5 F2H 49] dAE 2EREQ]C] 201871 X% FAlFe] HEE 39986205 2ol

i

1) Théry C, et al. (2002) Exosomes: composition, biogenesis and function. Nat Rev Immunol 2:569—579.

2) Mathivanan S, et al. (2010) Exosomes: extracellular organelles important in intercellular communication. ] Proteom 73, 1907-1920.

3) Hildreth C. Top 4 most richly funded exosome startups. Biolnformant Available online:
https://bioinformant.com/top-exosome-companies/
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ToP 4 EXOSOME STARTUP

ExoCoBio is the world’s first and only “Regenerative Aesthetics” startup based on “Stem cell-
derived Exosomes”.

<1/ Informant . o5 ]
i

CODIAK a xosome

b0t s A

Current Snapshot of the Exosome Market =
Who's Who and Who's Doing What?

Top 4 Most Q\:My Funded Exosome Startups

Source. hitps.

Q& ool Yo EE FAstAl 2 Top 5 Id4aF
Bt o2 A3l o1, regenerative aesthetics #°F2] A= J|ALR
Q I S (A Biolnformant, 2018 & 2019).

- 201997HA] AaF ZEIEYT A A|fAL Zhell ofn] thre] Bido] I HNom, Al 109 &
2lof] o2& AlF #REE FRIFT Y IR S22 ARE AR F e dAaFT X84 7]

=9] 7o) AlFeh

O 28 Axaxx|gAq9 A%

- QA AE FLollA His nlel o] FERE S7IME JA] NEZABAZ MEE o, V1A
ZA5AY 2Hg- 71Ho] sk ElR] (paracrine) Etol| o|Estal, detAERR]l G319 %“ﬂ‘:% o) o]
o2 5 S/NE 3 AMZAE AA HHE(cell-free) X SAZ JEE Zo=Z AgE.

AFS Aikehe E7IMEX 849 "]%Lg E“H EE% /‘ﬂ—:—ﬂ X]E-/] /\]73 L Oﬂ‘_TL & A
o 2 o=} A} g

O 28 A=XaA A 2 d138%

(1) MEXEA A%

- TEEAMZXEA AP @A AN B4 9 Aito] AUE o] Fold YA g = Al R IAQ

- O] AZA8A|S] AAE2A E7|METF ARSE AL glom AASS X3RO 99 AXER V)
gl AT 7] GAY AR S7IAIE i GAtelA vE BAE wls, G, QB T, 3ol
FAlo] Eof AjAeJsl, ke N, AESHAA To= AFE Ao|w =7t @l B W & A
o2 dPdE.

- WHAEES A EFAEE V=, S FolA on] X882 AHLEHT glom m5d Vet-Stem'} HH]
Hl opdg]7iake] -9 E 71Hst AR Bl

- T2 e} agfolollA EXAZE o] 83 X 5Tt A8EHI e AoE HuHw u STE A8
A B8 °F 2,000~4,000USDE 7FA47 EA171 Al53

- & AEXEA LS R 23, AlEEY 5o dXAE d3s AT ¢ s B o}

4) Plieth J, Amstrom M. Exosomes start to deliver deals. Vantage 2019.01.28. Available online:
https://www.evaluate.com/vantage/articles/news/snippets/exosomes-start-deliver-deals
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RollAl E7NHE X EAE A-L8tRAThaL sh, 25 %1e] vlE A 2ol A= 2004 Fat-StemAke] X &
A5 o]8st] AF8 To =TdAS AEZ ARV vk B .

- oldl, FANE BAH]] TEAZXEA e MEALIEXEA T JiEe] Fash, afLfelEA
< Hlojur] Sl A 71ed3dEs 913 wgo] Bad Zlo= wukg.

- 3f|2joll A= Vet-Stem jit2} Animal Cell Therapies jit-¢F 22 7|43 9] FEAMZ &7t A=H
o mE RS J3F 6009 oo ® ST e AR,

- FHelAE A=) o, ALt FotiE tehgd B ojle} 74 SEHANA AA Hog =
21S F=3te] vk & RSl ARYshs SEAEAETT ojn] My e Aol 1A
 7tolE8iRlS flom FEofefFo R 7P A AR A%k

- Vet-Stem jil: (3= : http://www.vet-stem.com/owners.php) Vet-Stem jil+ 2002\ A= AjAe]
S FElA e abks AT RIRE Al A BAIE Skl =t mlselA A HAR A
frel =714 (ADSC, adipose-derived stem cell) & &0l A3 SJAEH, Fogozo] A =
ZIAaEe] AR JHFE WAL s

- VetStem jiti= A2l Z71ME2] AR5 S8l AAAR] T= del 3
OJMIAE B3k e AR Tk, VetStem jilollA &2 XS Aal e A
2R WsER] v aigkele) #AES, TEln o B g€ 2 Jddl % VetStem il
Vet-Stem AAY HE XSAE Artecel Inc. Z2FHE] goJAlAE HSES Ad7IES 7IRECE Univ of
Pittsburgh®} Duke UnivEZFE| HZ S3E FSsila, AHAF AR E7143(Vet-Stem
Regenerative Cells: VSRCIME ©]-83F A7} AlZA 84 7Rdst @A) 5 &y, 28 Ae
4t AEAE AT JNollAl ARk JI=El Vet-Stem jikoll &ska A7 4,140v2]¢] 22 XS5k
o B AgEo] 80%oldolztal &

i
:
z
> &
=
5,
~
OLC;
fo
Qi
O

Jo

THE SCIENCE OF SIEMSGERES

Stem cells are multipotent : E

differentiate into tendon, G

Hifgrrrlai=n

U
g
X

1% 3 Vet stem X
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- Animal Cell Therapies 7 (2 © hitpr/ /acteells.camy) Animal Cell Themapies 11218} “ACTI) =
Dr. Kathy Fetruocio] 2)8) d@Eo] F2ol+ fehe] MEshs Hag UL 5+ AL SXHE F
2 1523 &HE 95 2l BF WiE2 MEARAFE ARl slE

- ACTitE fHEFaE ARsia M=ZE7# AR =Hd 2HE B A A ZEERLE Adst
i glemw 332 EHE 24 EfSia ok

[ 3
‘Fﬁnnﬂ- Thafagies

A ClukaTish  Gesdem x]  Lvades Codforaien  Temwags el o Mewd Conterl

Novel Approaches 3
in Veterinary Stem

Cell Therapy

- —— s i

‘What We Do

Arirel Col] Ther apsm sgagn 0 The rosech s dedopoe of pen el # irewireT 1 for e wchane
dRBnEIn e o Tl

oY 4 AdE 5 S714E AEA 349 ACT £7A2AE

(2) d7AE 5%

- T MEARA gl i BHEM, IPPEER 2EEd o)l5e] 308, £2%F PR e 2
2 s e HoE Ushion], A58y, 37%), $=2E4, 9%), Y7 8%) AUad, 499
weE 40 o|Fom1 gl Ao E P

- ok 34 fvisle AFES 9o 7lg dEEE s o= dFEN e MEA AT
Zhe A FE3 = 957 dickrd

- =je] AR Bxuidhhl 2 SFHE ARASAE 9 Aol 24 el e W] SFHE
FE d7sidlon) H4 deddem Aaslx] &n HRg e




i HicE S 7M1= oo} S7|M® Aol 22 S7|M=

o4 STHIE

524 ojEY A A% L ATAY

A1)l 2ol MU HATAH F=H ol Whkl W) AW A
Fe) QaFol X glow, F9lolA] A APE7IAES ofEs] WRY A8 EHE
A7 vl YOEES 0 T FAE fol AEES ol g3le] MY slol=elele] YR FES ‘of

g2kl A3 Ak 9l FA o AR AR Y| AFe T8 okEy] XBARA ] TheAS IS
.

0l

(1) olEX XEA| A%

- MAlA 7P 2 27 BAE A ZolATE Al ¥4, W WAls 25 A3} 2] 9kl

- 7N olEY] EHe AFe 7P &35 A3 F skl 20174 1= v, AU, i 5A A
9] 10-15%7}

o] 7hwS A A7), A s, o A, 24 7 B =R, F

- Aol ]I olENE A | AT wid A5t oA R A5t Ba
< 3] o Uil XA ARRiEkE QIR FslvE 2 8l s A5,
- LRSS WE A3 T A4l B AAE R B o) gogt olEy FAS ¢ HE
AFe Us sold A
- FA) AA AR okEY A FEE 69 B TR

5) Villatoro et al. Allogeneic adipose-derived mesenchymal stem cell therapy in dogs with refractory
atopic dermatitis: clinical efficacy and safety. Vet. Rec. 2018;183:654.

6) Hall et al. Evaluation of the potential use of adipose-derived mesenchymal stromal cells in the
treatment of canine atopic dermatitis: a pilot study. Vet. Ther. 2010:11:E1-E14.

7) Enciso et al. Multidose intramuscular allogeneic adipose stem cells decrease the severity of canine
atopic dermatitis: a pilot study. Vet. World 2019;12:1747-1754.
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Hi TEHYUS 333 WE
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2) e $F
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Canine Atopic Dermatitis Treatment Market

2019 - 2029
Market By Drug Class i

B Immunosuppressants

® Monoclonal Antibodies “Rising increase in the adoption of pets in
oy : developed countries and increasing influx
m Antihistamines DB gpes CoUTEn tha N A
of medical information over the Internet
| Ll Antipruritics are factors promoting the growth of the
4 Sy m Essential Fatty Acids canine t'i!‘np:r dermatitis treatment
market,
Antibiotics
| Region-wise Share (ZGIS_A} | | What Does the Report Cover? |
39.7% N =
EUROPE o o i H
NORTH AMERICA “ EAST ASIA ~ : * Corticosteroids
, 2 . : = I » Immunosuppressants
! | e * Antibiotics
= k * Antihistamines
= Emoliients
:: = Essential Fatty Acids
« Antipruritics
I * Monaoclonal Antibodies
e i SOUTH ASIA
XX% i
= Topical
e | « Oral
LATIN AMERICA S
. MIDDLE EAST & AFRICA . i
X% s GCEANIA = Injectable
*Reducted figures avaiiable i the ropart L
Source: Future Market Insights 00
Email: sales@futuremarketinsights.com K futuremarketinsights (3 future-market-insights
Press: press@futuremarketinsights.com EJ futuremarketins B rmiconsulting Futurs Marsat insghts
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promoting neurogenesis
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(371) US20170173113A1: Research Inst at Nationwide Childrens Hospital,
Methods of delivering heparin binding epidermal growth factor using
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(371) US20160000699A1: Medipost, Hair growth promoting capacity of

A A Q44 conditioned media of stimulated stem cells and use thereof
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in reduced oxygen culture contidions
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- AEEZ  BAYR YA olEY] FTERY
i, JZ=7](D. farinae)®] F
» AFEE : 55% 3 NC/Nga mice (Central Lab. Animal Inc, Seoul, Korea)
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£33 A FZA7I A2 dLFntole 9 =F)

=
55 9 04 5 4] A

oy o

K
£c)
[
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—_
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1o

5]

- NEsE : 5579 % NC/Nga mice (Central Lab. Animal Inc, Seoul, Korea)

- AW 4% (w/v) SDS(sodium dodecyl sulfate)E pinna F¢l &3 H I E7]
(D. farinae)®] allergen< X33t A3l Biostir®-AD Cream (Biostir, Inc., Osaka, Japan)<
3573t A8@B3/F)std olEy FERES 7T vehicleFoATH A 37FA 747 o

7d

€ 59 daFes 8T, 7T, FANET2E prednisolone(10mpk) S

TFA%

-+ (Ad=4) =0 s Fol7]3t Foj7t4

Vehicle &o|+ 10

Asz (SC) Foi 10

s ® (SC) FoAF 10
47 3%]/%

1s% (SC) Fo 10

AsE (IV) Folt 10

P dtH & (prednisolone) Fof4 10

SC: subcutaneously, IV: intravenously
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Topical application of
Biostir®-AD cream
(twice a week)

Administration of ASC-Exo
via IVISC (thrice a week)

Tissue and
blood collection

.

[
&1 -~
(5]
~
~
o

>

28 Days

Euthanize

Ly
£
S o |
g s2
e
|8
i
Normal Vehicle 0.14 1.4 0.14 1.4 10 Pred
— e ——— (10 Mg/kg)
ASC-Ex0 (V) ASC-Exo (SC)
(ug/head) (Hg/head)
a9 11 AR % AGAR (SC I EHEe, [V )
Pred Pred
Normal Vehicle (10 mg/kg) Normal Vehicle (10 mg/kg)

e |
= e D) TR DR

LX

=
Q
n
ASC-Exosomes
(Mg/head)
a9 12 olEy 3id HER Ao A mast celld toluidine blue W%k

A3}8)

8)
dermatitis, Cho et al. Stem Cell Research & Therapy (2018) 9:187
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P& @ #A5HI  AF BeHte WF SURERE AYPFE BF
Z-Wk(erythema)/ = € (hemorrhage), edema(FE), %A (scaling)/1Z 3
(dryness), Z ¥} (excoriation)/ 3! & (erosion) & & ?—‘:0]'01 H7rg S5 gle(0), oF
1), 52 3 AFE)ez 32 & 24¥d5= Llae=s
7hA w1318 AAEtgl o, AlF ASS 157 (HFoE dAT
7} VehicleFoT o] 9FE HA =

in)
:I:ﬂ
o Me
.

- PR - AR Bt - BAHE Ne/Ngark-+29] 159 £8to]EE toluidine

blue A5t ofEy| v Ko}
of 93l stimulation®). = &3] Fof
st CD86+= WA ste daFel A

1

ZHAR AFAFAA 7} A= mast celld] IFLAEE
= WA ZAT olET I FoA A
SEAZAY &% A7

. B7HEES
assay) kit(Thermo Fisher Scientific)& ©]
o g

-dA5A AAF @ Serum IgE level &

RI(IgE

ELISA(enzyme-linked immunosorbent
&3l™, Microplate®] anti-mouse IgEE ¥ 3}

Mast-cell 5 Release of mediators of
; : L i . a5 —
stimulation L acute and chronic inflammation —O)> Contral
FoeRl, 8 . 12 —@#BCDBBSIANA
3@ - 2, I
Allergen & ] g :
@ -4 / g{ £
i u? % OF <
Uptake of » § 3
allergen by e o §
dendritic cells | o o P<0.001
—" 9 L4 IL-5 001 2 3 4 5 6
and IL-10 T Weeks after treatment

Pracursor Expansion of
T helper cell TH2 lmﬂ cells
i f\ N}

Nature Reviews | Immunology

Total IgE Di-specific IgG1
9! 250 Spi g

1 r

0 6
Week(s)

Week(s)

a9 13 (F)otEy IF A3 IgE, mast cell®] #AY (§-) Atopic dermititise] v}o] 2w}l CD86EFQIL0)

- J871% 1 (FA3A RH ) ¢

= FHAE AA

1) F2 1A AANE AT A A E7IAE B 2

n XH JEJ_
- FAE=E N

FAAE

- 1l A

- 71 7]

Umbilical cord or Adipose tissue derived mesenchymal stem cells

: DMEM low, DMEMF/12 medium (Gibco), 10% FBS

: Micromanipulation microscope, Thermal cycler for RT-PCR, Image analyzer,

Real time RT-PCR, confocal microscope.

9) The immunogenetics of asthma and eczema: a new focus on the epithelium, William Cookson, Nature
Reviews Immunology volume 4, pages978-988(2004)
10) Topical Application of Cream-emulsified CD86 siRNA Ameliorates Allergic Skin Disease by Targeting

Cutaneous Dendritic Cells, Patcharee et al.,

Volume 16, Issue 7, July 2008, Pages 1323-1330
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S AR BAFOR o] 53
A 9y

e N35= : 559 T3 NC/Nga mice (Central Lab. Animal Inc, Seoul, Korea)

o ANEWH : 4% (w/v) SDS(sodium dodecyl sulfate)E pinna F¢o d&3 FH 7]
(D. farinae)9] allergens X33t A3 Biostir®-AD Cream (Biostir, Inc., Osaka, Japan)<
37X AL(23]/F)3t olEy FERDS THI}AS

- vehicle T B JAF FAT L ARl o, FHtxT (prednisolone) 747
Fo e+

Biostir®-AD Cream Administration
2 times a week for 3 weeks
- " Je e
Acclimation - ~ ~
m (8] 1 2 3 4 5 [4] 7 week
4 \
~
NC/Nga 1 times a week
dermatitis scoring
IgE, TSLP
IL-4, 5, 13

- vehicle £oj3 3 AAE Fojy2 mstRojstglon, P/dtixy (prednisolone) 3+
FoloIRlE.
Alge ge AESE HE o] My

Bl sk =042 (particles

(particles/mL) /head) S0 % (mL/head)

o : =39

SC G2 8 Vehicle = - 0.264
SC G3 8 Exosome 1.00E+09 2.64E+08 0.264
SC G4 8 Exosome 3.33E+09 8.80E+08 0.264
SC G5 8 Exosome 1.00E+10 2.64E+09 0.264
PO G6 8 Prednisolone(2FAd) 10 mg/kg - 1.0

13 18 o}y #E AlE 1A

Ww el A5 W7} : The index of dermatitis scoring 'y ol whe} 25 BHY| FE &=
_%(scahng/ dryness), & (edema), 3}/ 7] (excoriation/erosion)e] ZF 47}
el StA o2 AFsie] ZF FEERE 0 (M3l8le), 1 (FHH3E}, 2
Az o R HA 0 HollAl, AL 9 A Abole] HFE scoring®. S Fo{7RAl
of & F 1 3 dAste] Frigt

Dz

R T JJr 2 Tz} B #5H7F £X7F AD F 5 vehicle 5o 7ol Blste] oAl A
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a9 19 M SHFSTIAE AT I F {35 Hrt
- 7 F7 =73 (Ear Thickness) : Dial thickness gauges ©o|&3sto] 2|5 50 & 24K 9
AT £t obEn) mygo] g REYES WS

7 FA A SAHAA, AD % vehicle Fo7o] Blgte] AAhE R

.
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gAstd AA: BT FES Isoflurane 2 FYrtH st 7 Esle] SisH o= HE
H A8E AAEHS. AP A2 EDTA-K2 Tube(BD, Microtainer)ol] ¥ol A= &
A 7] (ADVIA 2120, SIEMENS, Ireland)E ©]-&3>] WBC(White blood cell count),
Neutrophils ¥ Eosinophils 343} 3+

: dAstE HAEY, AD 5 F9F<2 WBC(White blood cell count), Neutrophils 2

Number of Neutrophils (K/uL)

Number of white blood cells (K/pL)

Eosinophil®] X7} AD % vehicle Fof7ol Hlgl] AAhFE BT AT

2 012

01

15
0.08

1 I 0.06
0.04 T
05
0.02
(4] o]
G1 G2 G3 G4 G5

G3 G4 G5 G6 G1 G2

|

a9 21 Afe FHAEAAE AaFel WAsts Al

Number of Eosinophils (K/pL)

G6

w

IS

s

[N

-

o

-84 T Ig 54 74 F ¥ dHH IgE Mouse ELISA kit (abcam, Lot No.

ab157718)& °]&3sto] IgES] =

=4
: IgE 54 23, AD F% vehicle £l H5to AA4aF: FoATES AT

rlo

1000.0
900.0

800.0

700.0

600.0
300.0

400.0

IgE Level (ng/mé)

300.0

T
200.0 T
o j .:
0.0
G3 G4 G5 G6

G1 G2

a9 22 M SHFENAE aFe] 4 F IgE



- 2T AA L B RS dFcte] =AW AAE AAE 952
WS 813t7] 93] hematoxylin & eosin staing A3}, toluidine-blue &4 -&
3l mast cell®] F& HEE AT H&E 94 oA+ #3974 0H3 A (hyperplasia,
dermal), %3] < (inflammtion, dermal), &3 2] v g/ % (erosion/ulcer, epidermal), Z}
3} 37 t}5: (hyperkeratosis) 3! 134 3}(fibrosis, dermal)E <139

» ZA e A AL A3, AD f+ = vehicle FT(G2)E BT (GL)S] v -2 s E
9o FAZ 4=, dFA, #2443}, 71 (crust), GEANE FJEo] FRAHIY S FATH
ANz T80 SeHes AFS AT

: Mast cell?} TSLPS] 42 AD X% vehicle T T(G2)olA 7 X+ FoFolA
Zashe AEgE B (CD862 X F)

_L?‘_',

o I

H&E=*
(x100)

TB**
(x200)

x100)

* H&E : haematoxylin/eosin stain, **TB: Toluidine blue, ***TSLP: Thymic stromal lymphopoietin
G1: Normal, G2: Vehivle control, G3 - G5: Low, Mid, High concentration of exosome, G6: Positive control

a9 23 WRxA Pelay @A

|
-
I
5 N
61 G2 63 G4 - 6 Gl 6 G G4 G5  G6

a8 24 M SUHFEVNAE AA2F9 &% H7F a) Mast cell number, b) TSLP level

]
o
8
o
=]

=
8

g
g

o
8

8
8
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w
8

3
8

™
8

TSLP Level(Fold change)
s
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- o2 g RZEZ oA mRNAS T g A rh-¢ 2 3] F 2 Ao 4] mRNAS] A A}
3l7] 913t 20 mg ©ol3te] I H = Z%%homogenizeri 33 & AccuPrep Universal RNA
Extraction Kit (Bioneer, Cat.K-3140)= ©]-&3} RNA extraction 5,:3(13 3l 2™ DNase
treatment RNase-Free-DNase Set (Qlagen Cat.79254) . = G35}

RNA &% % purity= NanoDrop One (Thermo Fisher Scientific)gi ZAstH o
18s/28s peak+= 5200 Fragment Analyzer (Agilent)o. &2 <13}

RNA 48nge] tamplate®® AFE-HAS™  AccuPower GreenStarTM RT-qPCR Master
Mix(Cat.K-6403) 2} ExicyclerTM384 Real-Time Quantitative Thermal Block(Cat.A-2061)2
=2 39

: AAEH, AD 5 BT 9 Interleukin(IL)4, 5, 13 2 Interferon-gamma(IFN-y)2
7} AD f+% vehicle T (G2)0ll HIgte AA4hF FAT(G3-5)2 Taste A

{

L

]

2=
T

H

mlo
jules

250 18
16
.E 200 .E 14
£ 150 g
2 g 1
g [ 1 . o I
< 10 g I
z £ 05
£ E
Z 050 I : 04 I i L
02
000 j i - | s l
61 G3 Ga Gs G6 63 G4 G5 G6
16 25
5 - 1 g
% 12 g {
g 1 EIS
2 | 2
oo : I
2 06 [ g 4
£ E
- 04 >
Lo Z 05 =
" t "l "
0 o
61 G2 63 G4 G5 G6 61 G2 a3 G4 G5 G6
as 25 Vi SAEE7IAE AT mRNAS HE Y
- N FEHY Y EVIAIZERE Aol AAaFY otk IEY A5 A 1A

- o=y dRHol] o THHeT BAVIAS 1) < E'714_](allergen)ﬂ- 22 9F A=
(trigger)oll 98l T HE-AF 2, 2) 7t Tl o8] I3 d(skin barrier defect)Z}
SAll R dSREEdo] FHste] v =gt HA, vF W dHET9S e
(inflammation)©] dold. 3) oFAH &4 43tz dSukEol o sl e
(histamine) 5= BIE3F o2 vj7) A (mediator)oll &J3) 71# &% (itching/ pruritus)= ©F7|
N olFA A MM EF2 4) S B F(scratch)ye FEAI7]13L, FoHA BT =
2l &4 59 A3 vA AW A ARdFo] AstHEA T eSS - JFRF 3
- 9% <=8 ¥ (vicious cycle)” 7t FAHE

- daFnteleol MgAFe] wEW, ARAFEINAERFY JdLAFS 1) EF
(inflammation), 2) 3 F7¥ &% (skin barrier defect), 3) 7}2] =% (itching/pruritius)” 2t
=2%H(Vicious cycle)®] olEYN HFEHS A5 ACE g (FAEd 1, 2).

- flok o] 374A el T A4
By AR sEEdA 9

&
rpr

-



E7FL 1) IL-6 AA #3%F 452 TR 37 g, B3 2) ke QAN E LP A 5E
A(in vitro) 2 F 2) A4&F Ao A 9 IL-6 AT F08 (F1ed

R B AR Bl o, olEy] Ry ghate] A f IL-6 54 AolE
EHIZE g glol HIs oF 80% o B2 Zo® FIEo| ofEy AR Fadk A%
g (1™ 1A). &3 IL-6 AAA A FE (Tocilizumab)oll o3l otEy] 44 S4

g <13 (1Y 2B).

o2 EUlE AAZ o7 FF Al EFIQI (IL-6)°] tha I7AE S AA st 3t L.

A B
| m4elchul obEm T % 2 B IL6 AW 80% 01 & || IL-6R X|F (Tocilizumab) OL =1 Saest |
Padjadjaran Journal of Dentistry, 2019; 11(1); 20-24. Interrupting I[-6— S ML Rt Tocllizumab
receptor signalingsnsos I\ ‘,“ » _{.
improves atopic
Serum IL-6 levels of atopic patients with recurrent aphthous | dermatitis bu iy | *
stomatitis (RAS) associates wi h*“*“b
bacterial B ¥,
superinfectio l pY4
Nanan Nur'aeny', Irna Sufiawati’, Oki Suwarsa’, Dida Akhmad Gurnida® N,
[ Bigaatranwauction | | lhﬂ-u"w'"mm |
‘medical Sciences Doctoral Program, Faculty of Medicine Universitas Padjadjaran, Indonesta
‘Department of Oral Medicine, Faculty of Dentistry Universitas Padjadjaran, Indonesia
‘Department of Dermatology and Venereology, Faculty of Medicine Universitas Padjad)
Indonesia
‘Department of Pediatrics, Faculty of Mn:ll:lnl Universitas Padjadjaran, Indonesia ‘ ol-Enl g‘gq §*P%§} ‘ u}Enl EASI score yd‘- ‘

Table 2. Data analysis of IL-6 levels with natural logarithms ¢ s ,‘.,_L','_':""l,:f..,,.,..‘

s
4

Log IL-6 (pg/mL): mean (SD) 4.96: (1.51) 3.99; (1.59) 0.69; (0.51) 3
D= standard deviation; RAS =recurrent aphthous stomatitis; ‘One-way ANOVA test
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Nur'aeny et al. 2019, Padjadjaran J. Denlistry. 31(1): 20-24

Navanni et al 2011. J ALLERGY CLIN IMMUNOL

Y 26. IL-6 (% Al EFRD) Al ok ol I)H4 AddT7d &3t
(Z*: Nur'aeny et al. 2019, Navarini et. al 2011, J ALLERGY CLIN IMMUNOL)
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» Early stem cell transcript factors(Oct 3/4, Sox 2, Nanog) &4 : I
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Certificate of Analysis

@CDBIO

Product Name EXO301 Lot No. CE210
Mfg. Date 2021.04.02 Exp. Date N/A
Storage temperatures -80°C Storage conditions Avoid direct sunlight
Test Result
Physical Appearance Clear liquid
Concentration 2.65 % 10 particles/mlL
Size * 139.57 nm
Protein Concentration 1 £6.63 pg/mlL
pH 717 -
Endotoxin < 0174 EUfmL
Sterility Test Negative
Mycoplasma Test I;dega-{i\;e
- Mean size
o fh. 2oz
(Month/DatesfYear)
o =
QA M r 3 1%
(Print Name)
/—‘vv}};'
~ (Signature)
a9 50 AlEEde 4 dAA
o = == ST E 1=
@) Mfrel FUHAE7IAE d4aFe] EARA
« AR ERFENAE A4F2 miRNA Z29Y 24

1) small RNA-Sequencing ¥R < ©]&3F miRNA ZZ3U-3S g2l

[e)
- daEe

ExoCoBio-6, A&

1=

small RNA-Sequencing & ©]-&3 RNA

Hj X]1; ExoCoBio-7, 9 4F wjX]2).

Sample Total Read Count Trimmed Read nonAdapter Read  Short Read  Low Quality Read
Count Count Count Count
ExoCoBio-6 25,418,564 16,342,147 5,521,607 3,552,723 2,087
(64.29%) (21.72%) (13.98%) (0.01%)
ExoCobBio-7 30,807,809 20,148,238 6,260,006 4,397,186 2,379
(65.4%) (20.32%) (14.27%) (0.01%)

2% 51 Summary of read preprocessing
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- RNA Z =23 224 A3} 5 miRBase v22.17]F(F 453 miRNA) F 2% v x4 2
7+ 96, 10271 2] miRNAZ} A= AS(27 51).

Sample Processed reads Mapped reads Known miRNA  Known miRNA
in Sample in Species
(miRBase v22.1)
ExoCoBio-6 17,356,698 4,642 (0.03%) 96 453
ExoCoBio-7 20,798,246 5,670 (0.03%) 102 453

19 52 Mapped reads to miRBase precursor

- 53 549 miRNA 5, 49 207 miRNAZF A A miRNA2| 87% ©]4-& 24 g-& &<l
(1Y 52A).

- 54E miRNA 5 29 3/ME 22 qPCR & o] &3] 94F W miRNAZF E4)
& AR (LH 52B).

A B

Batch #1 Batch #2 miRNA Expression
4,00.E-02 -
3.50.E-02 4
3.00.E-02 A
2.50.E-02 4
2.00.E-02 4
1.50.E-02 A
1.00.E-02 4
5.00.E-03 4
0.00.E+00 -

Batch #1 Batch #2

ACt [(miRNA/Spike-in)

Cfa-let-7a  Cfa-let-7b  Cfa-mir-21

cfa-miR-191

Top 20 miRNA

18 53 (A) g FGE7AE NaFEo] miRNA Z232Y heat map, (B) 4% 371 miRNAY]
gPCR &<l Ag A3},
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|ge 7|EHoR “AZL A EX T A
%

4
A, 9 5 gL Thel kel (4 F el kFeba B, 2018)0 E3hed obesh =

TE (YAZ7] 9 JAF) | Y=JAFHEAH (Nanoparticle Tracking Analysis, NTA)
& (@9 3) BCA A&
g
k2

FAZEAE (A4F 9 vh7 CD81)
ELISA =4 % (Calnexin, BSA)
SN A Z7]19EE A R

o |2 |2 |12

o B B B B

foir b |oh by |
5

(LPS = AMEZE o] &5 IL-6 HHF HSAF)

- BE J|HATANABEAANZALY, @LEA, @A2Tulo]Q): FEE ATl AL 2A] 7}
ol=atel Aty

oift
il
ofo
X
e
fo
B~
b
0
fr
2
N
o
i
i)
o
L
ox,

588 AEILEARA FL, 19
2 Q1 97} Ffol=ahel

(Guideline on Quality, Mon-clinical and Clinical Assessment
of Extracellular Vesicles Therapy Products for Animal Use)

2022

O TRSMHAER 6. TEE AEALTAGA YA DB oo

o T

I 54 HF AEE Ttel=gkel

- ol dA R AR Y& AES. % 32d ] WE FAIAIE 13,
2AIE 280 A EolE Y& 248 BHASgon, 712 UM sfo|=alel A SEE
etz o] B8 Nete] ARSHAL. 7t 2AE seke] sfo|=akel HgA T AL

3] kA



1. A&

B Jlol=giel ME e fFd=do] =% AlZ:7E EHlshes Al EZ 94X (Extracellular
2N Al AHAE AAEELA vhEE T A Eejazs o
4, Z] 4, Y4 = TFsIH Ax L ARG Vet A A olFF AXEA Y o] T 4
F AlZLAEY A FFAHOE HEZ29 (tetraspanins: CD9, CD63, CD81), 1€ 1d
(integrin), <l EH3HA| (endosomal sorting complex), AlZ=2 TE  (cytoskeleton
protein), € %24 @A (heat shock protein)s o2 FAEHY, v E fFeff MELJAEO A9 1
=4 dtH ol e Mz axmA o, AZzugd gy, FHAEE FEjo] duldoe] gl 5
Rou, 27 A vHHEoF e Alzelaxe] 74 52 AASHA TR EA ST HT AA
ook Y NEER oy}t FE &S FANE AEJLZE FEI A7 Ee] Eds] I

AT 3k o) Aoj=eidle AR e FAR G4, §RAE AL FEE ATALTA A
A [e)

<
&
[N
]
wsl
5
mlru
offl rlo
e
ofo
Lo
12
i

i
o
ol
()

)\
B ARADE FAFAARL] SUE ol ADE AL AE WAOE o), 2 7o)
Eaele WA o Bgol ohd AnARS Atars o ofEt Ao

T EALSF - A EoAlE OlF& o oFE

po 5 1) g0
L E 3, FEE JGEEL ) BelSs FHSIHGERYL GHFT e,

F
A
e
S,
Z
N P
Ol
X
oo
(o)
b
&Y
~
o
B
o |
£
L
L
N
Ay
9

2. Fg ¥HY

21 Az

AZ AT AZ A FHEHE o At Fxo 245 st A EZJLEX SA = 4o}
AE A Zo|A BHHE AEAE 2], AAst Azt oFFoE Aot wkA &
g, AA A &2 A v Ao 8 E(cell lysate) ©] 7Fo]=ekRlo) A Aot AE
XX A dFsHA] Gerh T3 Axe] ETF g o3 TrEAAA = MELAE TAL
Al (mimetics) = HlEﬂ*iX]EXM Aolo sfdetA Feoh ot Aﬂisﬂﬂi BEAA 55 ol &
sto] oJekEF o B JESAY FHH R HolH AEZAEE T3 MY A o] Thol=
gels A8 5 oy, AF EAo wat F4EQ Aol 9l

i of
» Mo X

=

()

T
ol
+ g

tlo

MELAZO] el AE 8 H = At (bacteria), AL (Archaea), 134 &(Eukarya) 5 Aok
A BE Al27E I el @ ¢ oy, o] ZhojesldA s dA 7 B2 A7 I3 =E
I AEZ(E=AE) D uASHE)AA AirE e Aoz X 5 Aol s 2 &3star, 1 o]
o] e Mze A4 Az 540 wet F7HH < ayAee] dasit

23 A& e

AL XA 5 AEFEZE =R 7HE 52 Hl&S A= M8 dolE + o
o= 3ty & =9 FFidE sHSFAHAGER sds Wot T Tlol=Ekl e IR A&
& g olom T3 Ao w2} 71 AR 2d F U

24 719 MES FH
o] Zhol=ghle Aol = ATH, FF12), o] F13) MEA EHE = MELA E% 0]%6}04 7N
el = MELAEXEA O HE51, o] 7lo|=g oA AASHE W& dx 7

1AL HE : Boj5ERNE A3E AZS O U AV BEF BHOE WSon X
1255 AZ : BISR2NE N59 LS SUR 5 20i522 ATEY] Ys) ASoln A
13)015 AE : SF2AL Y5) 20152 UL 2 59 FolFTyE AT A



Ao whet F7hE ] aEAge] Bad Ut

DEJAFG) - TfojrEefQle] HEjYEEEE o TYo)E F o= AetsiH o) = F
FoE FYFNYGEPI] ApFlof =9]3te] Y HEG 7 Q10 FHAG

3. #¥ #A

dAd TFEEGEFS A -FEA AAbl B3 FA A2x(Eole A, o BEE FEE
o) okF AETFHAA Foll dFdts FHY AP AETHAA, FHAA T FF, Al Eu)F
o) okF, MEZATA, FHAAANEAZ EFHT

TES MEYAIXNEAE TEE MEXSA L FARGE Fe)atgo] 7IU=H Y aolge MEE
XA 7] witol] A FELGF ER/ A, AZAEA sFstA Fent 2y Al
A2EZAZAE AZNA FHE FElZ AEZAEA} FARE T4, 14, FEA H77E 283
o, TheF AEZ AT AZE 5t F12 MyPo] o|RFOH FAAXSARZ E7E F= A
o fFREH] EYE AZE o] &35te] AxEHe AEZYLAZXEAE & Jtol=gld A
AAA g A o AA7)Eo] HEE 4 AT o|AH TEE AZALZASA L A5 A Ex
APoz E7E T glon, AZAE T F59 S weh A FoFEtdAx e BFHIE
< F&3l= Zlo] -3t

AZYALZXEA F7F A AP, S8 %ES A2 9 1 39 8% 7 ofdet g &
g 9 QHHol A3 HE T #HE WHE 9 1 seAY H &S weth

DEJAIGY - EEE HEYLZX B A 015 7}E Pl HEG VroF 1)) FAEH 7L e A
oFZ Golg T8 BE HEYLZ] AEHP o} Fg FEo) B nje} o] 7S HE

sop & o2 prg

4, TEE AEJAIAEA L MY D AR A LHAE

TEG AZAEEIAEA S AT o5 ARl tiste] FEskAl agsteiof o
1) AEZALZXTA 22EH

) Az ZATA AM2TA 9 A

@) MzLfLxA 54 544

@) MELAAZXTA FH e

(5) AE2=EXTA 4

41 TEE AEYATIAEA SLEZ

411 "AE F AMEJLZXFA

ofgf o} Z& ALE Tl g FAS ARIE HQstH, o]Qo = FUHHR] FHEH Uik AR
7F kA A Esteof gt

1) 714, #5938, Ads, 424 B3R, B¥S5 5

2) 84 vector(ME}), A= 79 £ X

412 SEAX FE AXJLEAEA
TES AXZILETIXTA Az} BHsl 1 7o) HE Mz A I FAAREE 53 ¢
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L= oS WAslY] Ao, doldle 2AI Alxe FHAHoE A st ok 5t

-
. AH A PR BF 29 Fol7] 98] FU A, 2EER]4, Arkviol
5

=
o
T MAEe] F4e WA AdME AL A

PR oz FAA e FAEZ] FoAPd HHIFE FA don, gAFd olEol
HobiAl 52 BAstE Aol Hastg
2 Az soas=l t TAHd 238d JH(F=e] AIEE /57 2 FHA W] 5)

. FIHAY A vholels, AF, AFe TEAC ARE AT} v, ¥ A A=
W9 o 9 AR Y AG 5 7|Astelo} Bk,

weolol A 23 A nEsol & HEA wtold s, AF, AFE 7%
stgon, of Slol= the 9o Zeel % AFS Fristel melstelof duh,

1. 7} #B}ol#]2 ; Canine Herpesvirus, Canine adenovirus, Canine coronavirus, Canine

d

distemper virus, Canine oral papilloma virus, Canine parainfluenza 2 virus, Canine
parvovirus, Rabies virus, Suid herpesvirus 1, Canine influenza virus

2. 7§ A+ : Brucella canis, Leptospira

3. a1%Fo] Hiolg] 2 : Feline parvovirus, Feline herpesvirus, Feline calicivirus, Feline
infectious peritonitis virus

4. 11%o] 2174 A% : Candidosis, Feline dermatophytosis, Cryptococcosis, Sporotrichosis,
Aspergillosis

o FAA ®Wol9 qF F=ol Hid ZRE AFsloF st 7|E AW (Basic

735
Screening)< &3 WMol A= (Mapping mutants)S A 3-8l oF 3o},

@) Alxsd A GANAM A, M, vho]ZE e, d=EFA, F2 oA vhoj# 27} glth=

AZ AT EHRNAM FAT S AL XREE YA 2ol AT 719, FAF
23} 2ol SR WAL, BF, o1F F)olth AEIAE ANsHEE AEHE AEe S
AR, BH/FAFE AP 71F, DI 3 o] B olo} Ak, FIFERY
B 2%g £ysr] Aol gae) AFE 23eYss e Yotk

AL 2L E AASHEE AEHE DS FAEEE /|5HOE BE BHS 2t AL LT
= A Q7] WEe] TelERo] hE AolE melstelof @t nlaE AELW L P
Ro] AR e FHolE Hassty £ F 5 Ao

A AEZNLEE BUITE FAY, TR AFHL AASA AFstelok Gk 2714
A AZNLEE AABOHE ATTUDNAYNE FAZRY FHNE T 25D, F4H
ZAE B35S BASEA FAsY] 98] ABAE, TAL, APAE FOEY BANFL



sto] I AAE FHoof 3t} vl E M AlzelaxE AT 71 v =] ARl )
sk vj ke & EFuldS 18] A8l colonyE A& R Mste] AR HF &
© A HAAE T3 71 e B UE vAdEY 29T 23S FHstojof 3in.
sE s A EYLEY ]P0 mje} nj Y&z o) EEAE 7
5] E&AEY] FP A EAF Ao 1S S AP, 3 FE A
= THEHOE Z]ESlS

i
g
4

\3
<,
N|
By
R
lo
o
Jc{)m

42 BEQ NIAIXEA AZTAH LD F
& AZALZABA Y Az WY 35, 22 2 AA, AQE, 32 59 FHLR oo

=
o, 2 Azedd AzPHe GAS 71sstofof g

= AIZE o] &3HA Aot webA] HE v el A 2
° W3y} xﬂz A gﬁ-ﬂgdr xﬂJSﬂAzA A& Jdo| & 9FE v 5 oy, ue

5)
)= M3 5 Ao

A 1 B (= 3eHE, B =E54

AEN22E F2 AZf FeRoare £, YAH7) wEol] vz EF315 ojof 3}

], B} X](batch) <t A @A o] JF5Ho ok gttt A= s, A3, v 7FA XH(doubling time), AF4

S5, pH, =AM AZA, Aol E7IR], wiF87], vl E 5) 52 AlZYALE oy #F

o] & S v F A} EF &E o} A (fetal bovine serum)©] E3HE HjX| 9} vl WSl F
S AZAALZI AAD WA A A= AT= A ZA

Y vl Z| (serum-free media) =& &
Ao o] etk Bavt gle
ot.

A ZAEE Akt oA Foj7t= AlZE apoptotic bodytt A2 AEES #HT
U71 W Zol AlZzejLx YA AEsS A st A2 vls TS

ovf, BulEle AE4ES] Folu} Aol® JFL v >

s

%
SRS ABAT, & £ Moldss SIS E BT, AT BAlE S0
A9 Vesid 9o 9 AR EE BATE G2 4R AL AL

422 2 5 A

Azeix g 9 ZAE Sl 22 AeEe 7Isde 9o H(ultrafiltration), U412

(ultracentrifugation), 3 % (precipitation), 541 &E o] (Tangential Flow Filtration, TFF), 7]

Hj A 22w} E 72 9 (size-exclusion chromatography) &°| JA90H, o]& @5 T F 71A] o4

ol W& st AHEst] AlxeAzE By B AAZRY. A BEYrlesS AlZarH,
Oé,] = o

A Al A (lipoprotein), 718} @4, == o&EskA] 2 YA 59 & Fol FHAksith=
Bzt ,\12‘11 /HP%*J -Erﬂ 2 AASE Bl w0l EEEY o A%, AlE
=7 o Fe WA F %‘E‘r% B} 1:}
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A Z & A X 9] 4= Nanoparticle Tracking Analysis (NTA) 5-& ©]§3te] A3t NTAZ} A=

94 Zok A Ee® AR 2719 dAE 7Y g g7] wWEol AlZeAZ SolAHRl niA
L gmge So| AdAxe}) vy} 2 Qs

As A 28 AFsts Aol Fo8tH, W ZE(Lot) AP Al ¥HEAPS T35t
A

= E°l& Aol FL3
A Q) 232 0] =7] v"‘i—;—f_—t— NTA, resistive pulse sensmg T O]Qo}ﬂ SAHsH, 7L A3 AR

444 vlo|ZZef vl RAGAY
SEAZ FU AEZALZAEAE GAFA A2E TSt YA &
2, BAHE T4 T T8 il d2-Aof e A0 o3
EASHs melZEgarhs FoE R IF vF
mlol A E AR A A Gl AEEHE HAAE mlelZ
= Ao AAS T Yt o E NE AT E Bl AA S AThA Ql nhx| 9k H] oo

5 21 | 458 A
HolA me wopelst AEE P S Hlo] HgA stk vHeF A (o). AT AbE)
& A Aol FAA MPYTe B Fustelor Bt

FUEY 7190 VIAE AU AS vl mFebant RANGL BasH o, Fof F=o|
gt a8 5 Aok

445 )P4 utol e YA

FEAE fo AZ2ENBAE AES ol §ote] AXFEE g 2e] 298 JhsAol &
A3, ol @ Hole 2t FolBRe] b AAHEE AFNA HolH s 0dol 982 9

Zahe e ug Fasith
el gutele s FHAY L MENLEE l"i:ﬂ A7) ARAR vhA et wjeo] gt
A me West AEE B2 S 2ol BT 2084 Yol nA4E
el gutelel s RAAYES Bas Yok



AZALZA5A AZ2FAH FTol ZFA e ALHE s S/ wiA-Alokd, 874, A=z
AR, £33 FEEE) 55 SAA dEFA] 2d9E F o] AZAZXEA ] A5
F, gAY FF DANA 2 ARE Flst= Zo] Basit

AEoFF Y/ s Ao fF o FANY, FAXZLE AT 58 st ANE7ES AA 5
ofF 3tH, = == FEEGEFTAGA O FAH vie} 2ol Asty, vigy 9 vy
% stUE Addste] Al@stt

448 SAAH

FRANF L 5o F e A9 fFA A= Bdo] FHE AEL2ET} ‘%XI%: HZEste
Zlo] ZAolm, AxJixe] T/HRYU B4 T AZYLETL 7HA = B2 & e Az AR
HE o] 83t &I F JEE doh SRIAFS MELAZ] BHS AHE F e AFIH
o= YPestH, WA, AESH NP & AABot, 47 EAHEE AE & AEE 2R
st As AAg

2Rl A ZLAE FolFQl mAE FEA L*_ frefl MELJAES AP, MELYLE FEHO

CD9, CD63 =+ CD81 5 TSG101 (Tumor Susceptlblhty Gene 101), ALIX
(ALG-2 interacting protein X)%°] && A 9;11:} A E e AEzeixe] A, Eolyoz &
HA v = A7) HEe] AELaE T, RNA £ Ao Z2add 240
T AZARE Axe AU AEEE Bol wek 9 W) Hre] S48 A9s
Fo® Hd3 o, RNA 59 AxE AAsty A" S4ol st bzl ¥ie=
gelsls Aol Wasi).

o
=
ke
o
B>
b
i)
—lu:

(@A) BEAE fU AZILEE BASAS W nejslol & EA AESjax E
A mAE ZlEsd o, 71 AEe F7, 38 % SAEA A3E wdste A-7 A
wE HAstelo} Bk,

1) =9 @2 CDY, CD63, CD81, PTGFRN (Prostaglandin F2 receptor negative regulator),

LAMP-1 (Lysosomal Associated Membrane Protein 1), MHC I ®=+ MHC II

2) W& @z TSG101 (Tumor Susceptibility Gene 101), ALIX (ALG-2 interacting protein

X), HSP70, HSP90, &=+ HSC70

olfg B Bestu st AZoazo] EAT SR et oAy o] AFY
F 9t wol g AEA W W, o] FA Q5% 4%, mRNA Solth A4EH F FE #)
Bdol AEHE A9, AAANG] ASHE ATRELES YHTHNA AESH T fo Bdol
A FEE B) ohd g BRlshe e wejstolok Atk A Sol, AZr} FohEA e W
AolA FAG AZBHELD Sehaa, oA, Ndzd, 2o 2L G4 5 AH Y53
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B NEJLEES AHET 5
A = e Axeax, wuz
Poll AH&H= AFEHl =

449 €=AY

O A=A @A (cytosolic protein) &= Tl
Azl di syl o] Aaojaxol 5 &
3 frefel A, dgmd, nEZ e ot w7, TAA U]’ﬂ il
Foll thste] kEFo Wi ARE A Ssh]oF

m[o
i
2 g
ml o o
r{r
_1%
i
o
Ll
il
2
offt
i
X

o () FEAE F AEJALEE B3NS W, 3}
@A g Zlssi oy, o] der & JdAE Fil =ES FUst

) kA Histone family &

) FIEZEg o} ut7: Cytochrome C &

3) &3 A wlA: Calnexin &

) =AA #FA: GM130 (Golgi matrix protein of 130 kDa) &

5) A AWM A: ApoB (apolipoprotein B) &

® 3% BeE

M e A LT BY W A o ASEE BR(YA, A, = 1E A7E %)91
Az 2% AFE BT, P A9 U /12 AYstel delsteiol dk ol
2L AENLT Yo TP 4 douz o]F vejso} At}

4410 971 ¢
MEZLAZ Y= %H“%J_OM miRNA$} 7S RNAZ} Al
o8 AESE 7 F& Rt E 7237 AAEH

k
jg

of
o
o2
odh
[o
kl
%0,
i) H:|

549 A3 & e HEE BANS g9stes Aol Bead
NEEel B e FAR T A E
%_ Z

it o
2
>
I
i)
B
Hil
)
ox
2
=
2
_>L
o _19,
2
N

o

G A oA A LT RAZAGHE DA Aol THE %él/\lfé.
2 44T Atk AZALREE ol gtel A Yol AP S B Gof
F4BI7L FRseok Bk QNG SR AR MY AFAD B B
o,

in vitro 71548 T Aol BH WA HFA Lol ol Folrol ek wet ALl
zo) 54 Aw AIE

o vkl 7]kl of



’c?
Q
o)
o
aqQ
=
]
[en
]
2
1‘_‘0[1 o
k%)
=2
)
ok
o2l
f
i
Y
ok
e
4r
X9,
i

4411 AATA AY

BEGHAA S FEST7EAAL 14(2021.04, A FA) B EXEA FAEE AdSE HA
7hol =8k1(2019.12, A FAYE FaLste] FE& AZALIXBA AA Y B EE VS T
TS A% AASH Ade 12T B8Vt ok dE =01, FAAY A =8 HAA
d, 28ACIEAY, e A8 T st o I

T

5’:}— r"o o
AR D FA G AP AEALENBAE AFERBEANA FL| AP B3
7] glstel TEEGOGES A AYAN, (YR IA) F AVIRE NP2 we o
3N BE sl At

THALS) - A ELLEXZ A R FE L]} GGl A ELER] B B oL, Iy
& LY orx] 29lefofof Fho.

AL AE O] Tefet 2HEH, T 5o, A9 B 11 gl d&skA Xete AESH HE
2ol T2 dRkelekE g Aol AdshA e B9 5 A F Jou, HY
BH7F S ARk oFF Y R 5 AR H o7 Ttk HIYEHE IS BA L o
F] g g SA4AES Wele Ao, vao] &5 tis) aysteior 3k 1) AH3 F
B Fo Ad, 2) Ty, 3) FojF, 4) FAAE, 5) FodA, 6) ANFEZY A T

AZzax Bort 59, BE, W54, A9dAl, A9 54, A% =5 TFAA T v
A= &S Hrlstoof stH, FHSAHAZFANA 2GS HGA D DA 71 Hol A F8sto

51 ofg]ztgol #3 A5

511 &34 ¢

/Hl ﬂé::?leXﬂ/] 2871 & &dstkr] A8l AlE#H W(in vitro) = A A W(in vivo) BH
2 4y = ket A7 AA W AR YEAE

3l7] A8l T AHSET AA W YA Al A A

l

g
ol
o —
10
o
LS
ofo

AN ARAL o5 TAE AF 14
T FEREAFEF TS ABBERY TP §IFZFATI FAH ook nl, SHAY

_69_



5121 Yyt AHgH
71&2 ofE= g 2UEF oE=FHoF AELaxe] EE e/ HESHE EAJo] HEE
T 7] W&o A U ofEstz Aol JEFS v H £ A} =3 B 5]

LA e T TES AXZYALIABAZA Y 1 o)

o

off
bl
oj
({ mlo
b
o
e
oz
i
)
=2
>
CHT
S
L
=
b
fo
>
5|
{o
R
By
o
ox
é
R
Mo
of.

&
o) 3t Ay slo] AaE ojof a8, Wl M o) AAAAH 8 YANE S B
A Bz

Al
EgEofoF It
Fod AzoLxAsAs HAlew FE Ae, L, AR, WA 22 AGUIA
(Reticuloendothelial system, RES)oll 2 7] wfj&ol 7] 43} 9 qbgb7]ol] F3] 2 &
<= 1A F At HZ AxeLE g8 54 99 == JEo] E(peptide) & L@ s £33
HES Toto] oo &2 TS FESH e Zleo] /MEHA deu=® A W ofFshE 54
MA e e WEs FdEstofoF doh. AR LS F2 A, AL, ofredt oz #aE
Aoz oAFE7] diol] dubAR] thAA S & dHA An. A ER 3}5teforFe A EH =
AHEE R A 42 BaskA] &

A YA FEZAT = A koY FHA 22 (o], GFP E+ luciferase 'Hd),
A SHEAR A B U dARE FAE AZALZE AEotes FE7IHES ol 88t &
2 = Aok 2HY olHd WHEE ARV @a AT Ao ofHu= dxle] Ao
Wb M EZL)AZS] EXE 1817 st G AMNH MEL)ALEZ F RNA B+ s
Agr oz st Al (o, qPCR =+ ELISA)S BT 4= oy, AE4AE #8 RNA E
o] A

P3G ZAP S AZALAEERE FF 457 22 F do] A W E4 FHS 7HA A
o, 202 BIFHE NEYAZE st R3] gubz oz Hol ALEH T = U
olt}. Alxze)axe] A W FF o] &3] 0] PKH67S AEA A4 FFEZoit =3
DiD, DiR¥} 22 28 F74 4 FFAA k2 MEefixo] v A dZFo A4ddtt



=X A BAZA
ZREERE
&z} woE
TC_)_‘

ARE =

Jo
ox,

AN e AR ERDAN N2 ex] BEE &
ol AbgE o Aok sHARE o]’k AA Ak T 2
N 1002 o] o= A= Folg. Aoz dAY
= s AlExejizel Bxet st 48
CEZE ol g v @Al dEs| = wiy) g oyt A F FE Fof Ak 7] wfiE ol
A (immunocytochemistry /immunohistochemistry) & &3 &40l A gk
ol Alxzelaxe] 75 e PIAA BFe SHes ARV FUHE 272 F den,
A2l oA FFo] AdAlHE A= Fos

TAH oz A Z|HE A 25l A AlEL] 4T obd AAAF AA 7 FolE THsAd ol
on, Fojg Ak A did, st

Ao oEwe o1 F Aok kA 2

o] 3 ofof Tt

Z](Luminescent labeling)

FF FAERG JHA R & NAEE 7AW, At mE AlZ
T ATk IHHH S 2 Gaussia luciferase (gLuc)?} lactadherin(LA)<
%ol AFESHAIRE, AR A= AT daE s dRlo] Ao
He @ld S 7R 22e] S ARSI o] Ao MlaEeh Az o)l

Y 5 Qon, Az aze] AHSA HYHA Fot FFA Ao P F 4
],

= o
o

=
0

ol
okt
N
o = &
X0
|
N
T
o2V gz
Ry 302
x o N
N R R 2 o N oo

i oofh = oM & L o9g
olo 4

N
0,

x

£
i)
s}
ol
2
i)
oo

S
¥
30
N
=)
A
2
i)
o
:Oll_r‘l

5 X
rlo
ulod
_l>~
>,
©
o
N
N
g
32
o
o
o
£
X
rlr
>,
o
il

ol

¥ E oo W ©
Noofh oot P
o XN,
2
>

5.1.2.2.3 A 5 ¥4 3E A (Radiolabeling)
a7k AHlE ARESteof stH, A B olA fEAEC] dokeE GRS ALt WAL 9
& FA A= FFFA A} WFFA Al vl 2 W ES PSS VHAAL QleBE A EA
ZABA Y A W AR A7 Bl A Wiolth

SAV-LA(streptavidin-lactadherin)®} 125I-labeled biotin %=
9mTCS} 111Ing A-&3te] A W B Z83ta Qlrh =

3l 14C
THHAE o] &3 mass balance study 5 F7FHHQ WHE 18T

Heto] B HOE AEH

51.3 drtergA ¢

Az 427 A el FARE tdsEolA b3 #do] & o v v eA] &S A
St EARNERA, 571, $FAEA )= YEtd F Aot o9k 22 oSt i+ Ui
F Ao FRHAAY ZAAD A A 2T 5 Aok dF A ZLZe Ay, BT
(Blood-Brain Barrier, BBB)S T3 4 &= AC2 gRlF o] 2AA A vX = FaFol tigt A
g 4ol 2o g A DY ER dNEAGAPANA ddE 540 BERHAY EZAES F
3l BBBE SHstd TFAUAA N dFS € F Us R ddHE Aee SHHA ¢HAA
kAP FPslof Tt

TEAG - H RS Fusie] fHH HES A HEILEE NN FTES 0]F =

288 wEl3t] of & 7pol=elolo] vy

<




o) T
X = )
W% T B oW R
aml%ljm S 4
= < oy 2 < 5 < B do B R T % T+ ]
R Turw T T E e o oy
M2 T @ﬂ%a,_,@gfowru. ) T & o M oT
X K e T RN o_.%,a@ﬁr Ny s yo E R Up LM
T gy N e Ty 2k o g Hor < ® < e L
- B & ° s X e 4 33 X = < o w3
do 5 T 5P ooy B T o T o © ok T S oo w A
o oo X oS B Wﬂaﬂm_.ﬂozo o i X WX = W ﬂuvﬁﬁoi o <
o = B m X %g%%#%igﬂ@ 2y T %%QM -
_nyu% eumo uﬁﬂkﬂoﬁaioﬁcmLﬁTd; Jlo_az_.,_ <V o Iy .@XO JU_MﬁE
o <~ Wor Mo o = © M dl_. ™ X B LU ki a
RO <H — o @ A} = o = o == ofp H e Sy N nf
e M ey W mﬂAmME_.mm,o% = < w o e 5 T
SpIoE Eo@wﬂﬂolwmﬂ%ﬂ Prek <& R 7 oF
SEE %ﬁ__%w_ﬁmwm@@ SwE T ~TEdE &2
— AN m_aw o WX -~ ﬂ_ow_]o».o S —
ST E rEras®cire $oE S% 0 tEIes st
o ~ o X . — < K X |2
mﬁmﬂEMﬂ %%amEoWaﬁﬂr%m_.A = o B o o wﬁﬂa W X '
o SR %Eﬂaﬂﬂﬂ@@ ) R0 NG P B2 5
WmWMowmﬂ aﬁ_%iﬂaﬂo%&r%%% %%% mw%_“or meanuﬂiﬁ ot
) r —_— ~ — — .(\]
R W A%%uﬁ%,ﬂm@% s SRS Tx T
@uﬂmﬂﬂ- TP mldﬂ o T — X mﬂ],ml A]Moﬂdﬂou — &
< = w I o o T 3 % F g ;a%d o T o:#maﬁl o
A\J}XJ:._II,_IVI ;O‘U_HlﬂArO‘mm‘lr‘ur_lwWOﬂ ﬂq }aﬁ‘.ﬁl ﬁOumO,N —_— erA,“A ‘uAlOOW
MOWEM@% ﬁo_un__w oWATau_maaumM ° = %,__oﬁa wﬂ_.w.mmmmn% ¥
r X X QI@]]J/] . X o — o L
I SRR R g TRH P P AT ES *
T 4G auw_mﬂ%%%ﬂ__%i%@# = o P el LnmTD L
o &3 ™ M?wr.mrd%e_aﬂ%%%@ BT o T TN of &
MWHTE%% MOAa;;mﬂ%gmjw_ﬂ% e Smw S H o mmﬁ_m
T 5 ro o M — — B % Np o <4 T o — R T o
Mﬂﬁt. ~ = X ,m./lﬂuquyALlr 0 X o ' = =
" T I = ~ia =0 wir il — o o
CI A e At %g@%%&@%%mo%o_e w3 7= 0 I H
I iy o o Ty g ® = 3 % T o= B q T X il
J%WM#@% /_xﬁaﬁ_cg)o & T g W N T ﬂ%aﬁf_%7 ml <
el o = HET ﬂaloa%mu4ﬂa% T ol R .
—_ Edlal mmmmﬂo.wdw_waowﬂAHtwmﬁoEo‘W@E 23 o)) s ﬁﬂ_wwﬁeﬂooﬂg o’ oF
MMEM@MLWMM% o/_iEﬂdr:._oﬂaLw_.c_oHeorﬂoAiatﬂ&“ﬂ% Aﬂy'o_:._ﬂﬁoau 17rE
J.Ll 5 ! T = L.._,mmo,.“.u.ur “Homﬂ]..rwﬂe ﬂ‘.ro ‘IE.Mﬂ MJ.E,LI
N B mgA%mﬂ%ﬂdymmmﬂi%_iqmuuo_uAmﬂvﬁ:%54WULW
™ I~ 1 0 Y x ,LvL N o = — ‘_Iqw.l,._ .rOU Lx 0o . ‘mm 7A0 ~ N
o uﬁ > i | — do B N T H oy m_.ﬂ o %u wm_ o T TR X g Z m T o L Y < )
o H . e N ! ) o] N —_— —_— ~
_,ao%%m_xi#%D_%mo@quﬂuhA@%%%E@wﬁ_iﬂ
e O doomom O Moo o N ° cy
5 K T s T e o= uﬁuﬁﬂrm o)
AR R
o T

| e = ol

o

= o o
T =X J—Cl):}%;ﬂxl'oﬂ Hq—g]_ cg.%x_] }\]
o
- 72 -

7} 7}o]

o

=]

8 NEZEA FAA =

= X2
S =

(



s, ol

49

Aol

&

oF
=

AgE T

ol
i
)

il

o

I

B
i

fite)
Vo
Ho

)

k)
gl

=1

sfof o

A

& O
e

o= 4dd A

|
o

A

52.6 7IEFsAAAH

Apolol] wpE Weju

Els

o FAFEAAA AxT AzeLxo] FF, oY

HeeA

1

3
pul

P
T

wjr

U

7

oV
A
oy
olo

S e A e

x>

Ak Al

o}

=i Iye)
=

R

T
3
(i

—_
file)

B!
Wy
‘_ll‘”
T

H o] o

=l

A

1Y

oA AEZAZE

X

B A 22E A

_cl),]

Il
yul

1o

)

é"\_
A4 wol gt o] &

3
L
-

B
F A3

kil
3]
R

1
3

9] ol
o FEOA F

7
=
[e)

5
stA o]

R
=
51]

3

AEs A AY)

5262 TAEA A

ot Q1A E

fel Q3

J]

3L
s il

oA gld 4ol wt Al

9
=

&

AnkE4 A

il
oV
)
o
o
n
0|
s
)
R
{F
ol
,_lr”
o
o
Gl
12_.0
=y
=
P
T K
__“e ¢+
]
T W
o o
,M 0
T
o T
o<
<
w %
Hr
— o)
- H
u7. X
o
N
I =

==

7} ZFe]

iz

Az A2 F4

==

E

g

E YN

5}

M2 A YH 780 e & o fE AT YA HNA A F

6. TEL MENAZXEA A 1B AE

Al A 52 2 2] Al27} A = of

o
o

=y
ot

7AO

0

M
o
o}

Hole= 7|&e &8

[S]

1
|

o
A

Py
< M
*
o
) UM
3roe
m N
—~ B
_ZH

—~
X

55
™ e
e
<

i
o] ﬂ_ﬂ:E
7>
plo

.
a ke
o o
do
al o
o U
0| OT,
G
N
O
SN
M T
fite)

Jo |
~
do
RT 4o
— X°
mH =
o T
.
N T

i Bt ol

3

3
)

A 7| &2 ¢

3 BEOpE

o =4

3] (Veterinary International Conference on Harmonization, VICH)®| AY& 312 A 7|

2l
~
)
o-
ﬁo
)

.
o

= A9l
3]

3

Dz

]

FAEA

k<
pul

she] A

Ay

o

221(VICH GLA43

o

FEgolorEe] g5 AN ol

il

o_.._

R=y=

A&7 I E )l

=

94
512 WA E OhEr 20198 115 A HE FE-§o)opE

=

& EEE Al

hEL

A7) o)A A

A E

o)
7

=
[e)

17 58 7]

o/

_73_



¥S YRI5 oF S F]eslHar, F&EFFTA I eZ YA YUS(VICH)S 7}l EetolE 7831y
A OIS HYSt7 HFoF S ZEF) EGF Tfo]Eg}Qlo] FIlE Ay RS OF kel
MES S EX EA9] Elof o= BIIAQ] AGHELS 7] 32

" AHE MELazXEN FE HIYYU LdEs7to| =il HlWsl 'S8 R

9 JtolEgtel SEE HIA|
S

AER | ¥

UAE 7to| = T=8 7tol=gd
-5EE AEAEXEA A9}

_ Okgsl.i =7 =H o7 %1_57
=3 5o } 154 _‘jr I&Ed%}oﬂ -1 7]9Jo] ﬂ}; ,q]ﬁg] AY AL
e 2h= A ELAEES S 4= 9
9 EFAAYE T A= A
N 7] el FofRfe|mE Aol E a1y ) i}
ELEZ _ e SR sto]oF 3k
st 1 zpolE A48} 3 - e
EAEA i _ | -mEA, TEE &Y ok kA
Fojzte] AfAd7E TMEAEAT | _ B} ,
axd Aol #s 44, FHEAR
Az A H7b Trol=ekel, &4
s A HE Z2Fd wet oo AN
Ozﬂr
As
- g xFs MAAEALYS
- Axdx, Adsis, w7t
(doubling time), 4AF4 &%, pH, wl Y
A2, AbolETRD, w87
), vl ¢ FBS 23 5% &<l
— 3L AN 3L A Q = =
AEALTALN FEAS IS 9m wwe arda nse ve
Alekoll gk 71 US A= 3
A9 =2 FAL sERAAE A4
- w8 9 AAE A e gL
Az, . . i st A (FEHY )M -7t
(ultrafiltration), =g &2, IH, A _ _
9, AA, aFolo A a7 JAl ol &
ZulEa 9 5E AMSSAY F 7t _
EA 74 . LA Ql vpol e, M+, A 2 o
=4 A] o] o] Wi S Z3Feto] A (T i i
2 QAT ofgk HES FTte)
AL st 2 AL S)
o] 119

- @A RNA, A& x4 9 gl
EH —_j__i_q_m H}Ho] .JJO
- A3 H| 7 (Cryoelectronmicroscope,
CryoEM) 502 o]aX|du1x 9 7]
W, AAEQ] A0 HIEC] thgh A F 8

= L DL

rO*'

o

-FA 7 AFH oz TS gso =

oje} 2 - <A Fol digk F

5ol A &A ¢ F L ZHE-S-(cross

species reaction -85 S|

HANE, AT 2T ATAE | T hif°]ﬁ o

o _ e &g Aol 7heekA] FRlste

A7), vlo]lIEFG AR AAY 9 Hobe mad 2= 9o (3hel Al E)A
- - U= 1 =2 1T x»u|a. \FH U =

F2#E | Advpele AR AN G, FAd, = Lo AT ECHQ MALEEAL §

E.}\}\]‘c'ﬂ :6_:'].?_]_}\]-@ T/_F‘E/\]?;ﬂ, @;7]' R Et 51 o =AE T

A

Al S

o] CD9, CD63 T+ CD81 Sol,
ML) AU F TSG101 (Tumor
Susceptibility Gene 101), ALIX
(ALG-2 interacting protein X)% &

_74_



HBRHBETHKRATES WEXE TVEDDE % ol R CIC- <
T T WK T Rl I ~ AR " r - =0
A&roMeWLWMFV)mﬁzX7ﬂI Emﬂ‘ﬁl@LﬂruLuiAQaMﬂbt O,AlTxﬂ E@oc]wﬂ%u_x o h
TR~ ST RS Wew o W NS g s ) 52 X T E L, T =
__— N a0 = o — HL oo X 0 = A = = R ll N X0 ~
oE T & o o o o Re By ™ 5 oo o o] BT/ T E g Blo o B
e T N - T XN AR - o~ = Wr B
p OB T e R Fy RN e R i N Ew BN a3 4
TE e [P R o R = o P T AB SO G
bt WTEST U oy R %o oy T T oo oy il
AT E T Ss e Pk X Barm® g w0 PHTTT =
B M =R A o D I N A ey B oy oo oy o X
D= o O NP o — S ~ Moo BN o R S o7 =Y ) —
@.#OM]_ZT_S_.@ﬁFmAﬂ7_6u ELerOﬁﬂhAloﬁﬁq | 0 < T Eoﬂt ‘o|1%o,.‘a.u|u/ S
]ﬂwolto o o N LtM w dﬂaToLm.‘_ oy = T o \)./m\ar_ rmﬁﬂﬂl_ﬁiﬂo 5
S TR I~ = = oo " o gl el I Sl c R~ T | w o T R
En_ ‘UI]XEz ﬁ_ﬂ X OL E.E FDL w=r Wi vl E.e ‘mWo K E:l =) Lf \IULHL.U :.L ,w//\‘l ‘mww_ O#E‘ﬂr \)AI
G ol gy PR B e OF MW T ok P EeT 7
YoM R o XN r= 9 =% T odwa of = O~ X =2 7 X -
R A N N L B S I - R -y g A R
PATTRETRIRABTTRHPETT TN 1 P T ®RT R Col < do o) B %o 7
E,ﬂﬂ_wmu &o‘:o%ﬁﬂEW&_’LﬂoN Mo Zo Wﬂ&
op T BT do R M T Mo oo BRI M TR0
= N % X = WM o Mo BT T R
T o o < -~ F No w B o %6 T o @ A
uERE TR Y g W o [P F B
%o oy e Mo o B o ¢ o X mo We =3 W N
T % 2 %H%%EMMMQ@ T  omg
w O resrPiiager gr <
~ Ulo ) W_ = e R padl o= - T o T
T D EANIRE R e | o
T oo o rE O F R Em o P ST
EL ]E ~ v&l "o’ —~ \_lﬂ =0 JvAI ~ C.rl C.rl l| ‘_qu E_I 1rO
A e E XY xTsw B oop o og N
GO = o m N 2y X mr om
z = oo B B o X T L W R o
4 T ShEggmpgr el e TR
S R Gl R I Bl R R N - BGNCE
R I R S A RS o Sl
B - S S e T ig(g <8
T ~ o NZ oo i Noo i oF B Mo B me | o B o W o of o W
o )
- * < 2
O X i
X Y AoL.‘_
oL s Wr
) =
i°
0
o2
— B
"

_75_




= BN TN XH %
ONEW‘.* =~ oL b N O.AOUT.C\IL.E —
=0 ,_txot B oo X : o o R — 1 J]
D %o oy < o P o T HH T Mo B Webo FETABET T N
Ay o Z — < ® Lo o -2 %oﬂorﬂ@_nh: _@Mﬂzl@ o F WK W -
Y P BT, 2w _iw T Ry Mfﬂruau%mlﬁ o B
o o O ) BN = . JJo e 2 M_, I o or o P <0 o = ) < Mo NOop ] N < m°
P %ﬁ . &M m@ mﬂ N4 M{ 3 so R B m#rw o 4 o W.r- m*,_ o m% o o o ~ oF ,m‘_ mo oH
s T e Nd B oo o g imﬂaﬁiuﬂau%mﬂ P;Wﬁ;@%@%ﬂﬁoﬂo%au <
T TR e @igwﬁzi m%@ﬁﬂWN%mﬂﬂmxﬂﬂopﬁl%z%ﬂ%iﬂ S
j ~ K T ) Ol R = o T X o ol o o =B =
i R R TPzl >@m£eM@mwe@a.a%gmuﬁwﬁﬂ;a@ X
o S Do B @%@wﬂ%wﬁam@%Mmﬂﬁd%%%aﬁfr%%m -
I S P ) ~ e o R oA R L T R I
R0 u%oo1%A4ﬂL%MjAo TR P oo i o o R S
»aﬂmﬂw_ﬁﬂ%m@» ] Lﬂoioﬁ%&o E]]xspﬁozﬁxeogﬂ' tr%n%a T
= Sk N Bl CENT g I N I A S N ool X
I R IO R e T XNy Uy WX oy D
TRE BT e < u1%(3%@ﬂﬂﬂ@@%qi(g P e i N e
e ey - T W NLMﬂﬂﬂ7m4_;ﬂuLo qu]xo
o 9 m AT | ET T ﬂ_: = T EO M_r - X ,_\mﬁ HT ~X =
ﬂMOL ,ﬂmm SO XE X0 HLLH_AI | .Q.E
0
mlﬂuume ol WoOHR R
on_m B El —_— A
HE,UF % ol —
5 & T %
I ~ A
J.ﬂ_qmu‘ol J,mo N o T
i ol B
SN hd TN N
! ~
I S R T o N
G W
momﬁou < & © O
o5 X = T
%ourﬂlmMMﬁ I
z(ooﬁwmé.@ E%@%
_M_W\Aluﬂ;,nme_ JAIIOMHA»MO]%I
| & R do
|
o
W
oK
LY
!

- 76 -




(2) 3™ d7HEd

- 2|9 AL AAF ALY

M) A el SVIHNE daFo] olEd THAY

c B oaAY AR g8 2P A G FHEEAE Aol 2F S HED
2((F)e) amrtol )= RE AFuo} olEy] WY FEA BANGL AWsgoH o

M dsls] o] £ ~E W® 1 3 3

=

c R A AW 9l FPR A K FAIAEIAE AFol A oa
2(F) N aTro] )R EE AZ
Pste] GLP Z3hs B1A 2 3 44T

- B8 1 @xEH2A
M A FA E71AE AlE
- 2 HAC S Al AHE ) A SRAETIAEE 19A 3%, 233 39 F 6 3
F571# 2((F)AaAute] )ell FHsAL, 2 A 1 X 1001 o8] AxE XI%%}

2 SH8 =71AZ B 30
- 2 A 1ge A g-HE N FHl SHFEVIAZY] 2 HEe g ExE SEl
A 23l Korean Society for Molecular and Cellular Biology o %28 &% 1 3] 3

- (IAPEE) dAF] o IESd FEA AFES dd @78 1(EE ) ERE A
o ) fEH SHFAEVNAE Aoy AAFES B3] 6.94 x 1001 particlesS
FAN B FTAAB SR HANZATH)oll A F3 A=

- QAEE) dAaFe] AN AFE S FEEH2ERE AR A FH SUHAETIA
E S Aol A AaxFS FEEldte] 4.64 x 10M2 particlesS FH7|H(Z=H DY S35 Al
FdATFH)ol AF3A=.

e
A AWIHY F ) e FAEENAE QaFe Y B 3 olEy

=
84 ZA3}E A3l International Journal of Molecular Sciences Aol Fil 3§} T?ixﬂ
]

= 7|BEHAALAAESTHHEAIE ALY, @LEA, @A FH0|Q)

_77_



(3)

MIE M ool o)

O ==2(=el 82 st&x) AMEIFS)

=
oy stax|y wrng | SOEHT A2
Canine mesenchymal stem cell-derived International Journal of Stem otced,
extracellular vesicles attenuate atopic Cells ZMuy, SCIE Under review
dermatitis 21713

Article tvpe: Original article

Canine mesenchymal stem cell-derived extracellular
vesicles attenuate atopic dermatitis

Hyungtaek Jeon!’, Sung-Bae Kim*’, CHANGFAN JIN*', Kyung Seuk Song?, Jin
Hyoung Kim?, Byong Seung Cho'*, Sokho Kim**, and Jae Won Lee’*

! ExoCoBio Exosome Institute (EEI), ExeCoBio Inc., Seoul, 08594, Republic of Korea;
(FLT-1.)

2 Korea Conformity Laborateries, Incheon, 21999, Republic of Korea: (8 B.K); (K.5.8.);

 KNOTUS Co., Ltd_, Research Center, Incheon, 22014, Republic of Korea; (JHK.):
(CF.1)

* Department of Veterinary Medical Imaging, College of Veterinary Medicine, Chungnam
National University, Daej eon, Republic of Korea
(CF.J)

Keywords: canine atopic dermatitis, extracellular vesicles, mesenchvmal stem cells
adipose tissue

Abstract

Background and Objectives: Atopic dermantis (AD)1s a chronic inflammatory skin disease
that is associated with svstemic inflammation and immune moduladon. Previously, we
showed that extracellular vesicles derived from human adipose tissue-derived mesenchymal
stem cells (ASC-EVs) attenuated AD-like svmptoms by reducing the levels of multiple
inflammatory cytokines Here, we aimed to investigate the improvement of canine AD upon
using canine ASC-exosomes on a biostir-induced AT model.

Methods and Results: First, we isolated canine ASCs (cASCs) from the adipose tissue of
canine and characterized the cASCs-EVs Interestingly, we found that cASC-EVs improved
AD-like dermatitis and markedly decreased the levels of serum IgE, ear thickness,
inflammatory cytokines, and chemokines such as IL-4 and IFN-y, in a dose-dependent
manner. In addition, we analvzed miRNA arravs from cASC-EVs by next-generation
sequencing (NGS) to investigate the role of miENAs in improving inflammatory responses.
Conclusions: Collectively, our results suggest that cASC-EVs effectively attenmate AD by
carrving anti-inflammatory miRNAs to atopic lesions, resulting in a promising cell-free

therapeutic option for treating canine AD.
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i Exosomes derived from canine adipose
tissue-derived mesenchymal stem cells
attenuate atopic dermatitis in mouse model

SungBae Kim', SoMin Lee', HyeonYeol Ryu', KyungSeuk Song',
SangChul Kim', Dae Hyun Ha® and Yong Weon Yi’, Sokho Kim®,
JaeWon Lee'*

J;Bt'a Division, Korea Conformity Laboratories (KCL), Incheon, 21999, Korea,
“ExoCoBio Exosaome Institute (EEI, ExoCoBio Inc., 5TE 306, 19 Gasan
digital {-ro, Geumcheon-gu, Seonl 08594, Republic of Korea, “Knotus Co.
Lid., fncheon 220014, Korea

Atopic dermatitis (AD) is a chronically relapsing disease that is primarily char-
acterized b;,.r itching. This is a multifactorial disease related with epidermal bar-
rier disruption which mainly occurs in infancy and childhood. Although AD is
usually associated with multiple causes including IgE levels and environmental
factors, the pathogenesis and etiology of AD still remain unclear. Exosomes are
membrane-bound extracellular vesicles (30-200 nm) released by almost eu-
karvotic cells. Currently, exosomes have appeared to be emerging and appeal-
ing malerials to treat a variety of diseases in biomedical ﬁeld,rﬁccausc they can
communicate between cells and carrier mRMNA, miRNA, and prateins. To eluci-
date the efficacy of exosome against AD mouse model, we conducted for the
first ime whether canine adipose tissue-derived mesenchymal stem cell-de-
rived exosomes (ASC-exosomes) can attenuate atopic dermatitis (A D) in an in
vive MC/MNga mouse model. When applied subcutaneously (SC) into NC/MNga
mice treated with house dust mite antigens (Joongang Experimental Animal
Co.) repeatedly, it was demonstrated that ASC-exosomes were able to reduce
symptoms such as clinical score, the levels of serum IgE, the thickness of ear,
the infiltration of mast cells, and the level of TSLP (thymic stromal lympho-
poietin} and CDEO6+ cells in skin lesions. ASC-exosomes also significantly re-
duced protein expression of various inflammatory cytokines such as interleukin
(1L )4, IL-5, IL-13 in serum of Ne/MNga mice. Collectively, these results suggest
that ASC-exosomes originated from canine can alleviate symptoms of AD and
be a promising therapeutic modality as an animal medicine.

Keywonds: Exosome, Adipose tissue-derived mesenchymal stem cells, Atopic
dermatitis, Canine. Inflammation

*This work was supported by Korea Institute of Planning and Evaluation for
Technology in Food, Agriculture and Forestry (IPET) through Animal Disease
Management Technology Development Program. funded by Ministry of
Agriculture, Food and Rural Affairs (MAFRA) (3200063-2).

2> M

I INTRODUCTION “""”"I(GL I Materislsand Methods e "’I(cL
- Mopic dematits (AD) «Bniai | S veelc ol male NCANoa mice (Genral Lab, Anirnal In, Seoul, Kores)
» Choorically relapsing disease thatis primariy characterized by itching '
» Wuitifactonal sisazsa reiaed with spdermal bamer ity i dog. f Jodocs
- ! e mentalfactos, he - 4 . appied t tha pinn of mice:
=i emain e
> Espociaty ADin pat i commen dsaase 115 3nd Eveope (approximately 1045%) - BiostiAD Gream (Biest, I, Ossia, Japan), smiment oortaring aiergens of he house dust mke
7 Stancars mersgacnes n isiennary 99, Apens 3 Cyrapa iZasts] = oy W
. Cumently, there is Ne cefl therapy’ for AD in animal £ i g Soay ey
Testment
- Exosomes o e
> Membrane-bound xtracelidas vesicles (30-200 rim} e Ee e we s iclgad s amesk: forludrechs
> Exsormes have appesiad to be emerging matrals b 1
> Communicats batwaen osls and carer MANA, IRNA, 304
 Exsisation aramarer
P Ciinical sooielerythma, hemorthage, soraing, dryness, adema, exoriation, erosion)
WD 11 s Ol o it Vs (it = it . ELISA[Serum IgE ans 1L}
-] . (2016) Travie Corer 28864

i, Toluigina b,
= ~Study gesian

S A Cramm

e iz

e et s i o e
> To sucidats the o1t 2gaingt AD, we conducrsd. - 3
sdipase. £
‘stopic denmatits (AD) in an in vivo NC/Ngs mouse mod!, =
| P
=3

i ""(CL Resuts ”"‘""’”"I(L‘L | Discussion

Gl e bt vl o8y £ LA ol Ak

1HG (eLpd hem) - -

i ""(EL

lymphapoistin) m sk tesions of mice

Naigs mioe

- thetevels of

‘Serum IgE. fhe thickness of eat. he infiration of mast oals, and the vl of TSLF {thymic svomsl

. ntereukinlL5, inserum of

chas (L4, 1L-13),

- Reauire further stugies: < mes, high con

I - Coleskiv

ety
4D 305 be 3 promsing tharapestic mossity 3s ananims! medcne

 Fooa and

“This wiork was supporied by Kores Insiitut= of Flanning snd Exahiation for Teshoology in Food, Agrivultire
20 Forestry, n Arimal Dissase Managemant Teonnology Dsvelopmen! Frogram, funded by

_79_




- FE71# 1 (FAIA =H L)

Animal stem cells for therapeutic purposes have received a lot of attention in parallel with human stem
cell research recently. Adipose tissue may represent a potential source of adult stem cells for tissue
engineering applications in veterinary medicine. Adipose tissue can be obtained in large quantities, under
local anesthesia, and with minimal discomfort. In this study, we perform establishment of canine
x adipose-derived stem cells (cASCs) from subcutaneous adipose tissue of healthy beagle. These cASCs can
= be maintained in vitro for extended periods with stable population doubling and low levels of senescence
- under hygiene condition. We confirmed our cASCs have potential to differentiate in vitro into adipogenic,
chondrogenic, myogenic, and osteogenic cells in the presence of lineage-specific induction factors via real
time RT-PCR and specific stain of cells. Here, we described protocol of cASCs preparation method from
subcutaneous adipose tissue of beagle and suggested verifying method of cASCs. According to this study,
we will develop therapeutic agent using these cASCs.
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Allergy, Hypersensitivity and Autoimmunity

<11 Exosomes derived from canine adipose
tissue-derived mesenchymal stem cells
attenuate atopic dermatitis in mouse model

SungBae Klm SoMin Lee Hyenn\’eul Rmu 5 KvungSeuk Qung ~
‘ismgChul K1m Dae Hyun Ha and Yong 'Weon Yi®, Sokho Kim’,
JaeWon Lee'*

BEG Division, Korea Conformity Laboratories (KCL), Incheon, 21999 Korea,

‘ExoCoBio Exosome Institute (EEL, ExoCoBio Inc., STE 306, 19 Gasan
digital I-ro, Geumcheon-gu, Seowl (08594, Republic of Korea, “Knotus Co.
Lid., fncheon 22014, Korea

Atopic dermatitis (AD) is a chronically relapsing disease that is primarily char-
acterized by itching. This is a multifactorial disease related with epidermal bar-
rier disruption which mainly occurs in infancy and childhood. Although A is
usually associated with multiple causes including IgE levels and environmental
factors, the pathogenesis and etiology of AD still remain unclear. Exosomes are
membrane-bound extracellular vesicles (30=200 nm) rLIL-EI.SL‘d by almost eu-
karyotic cells. Currently, exosomes have appeared to be emerging and appeal-
ing malerials to treat a variety of diseases in biomedical field r%ct.auhc they can
communicate between cells and carrier mRNA, miRNA, and prﬂ-T.l:i.ns. To eluc-
date the efficacy of exosome against AD mouse model, we conducted for the
first time whether canine adipose tissue-derived mesenchymal stem cell-de-
rived exosomes (ASC-exosomes) can attenuate atopic dermatitis (A D) in an in
vive NC/MNga mouse model. When applied subcutaneously (5C) into NC/Nga
mice treated with house dust mite antigens (Joongang Experimental Animal
Co.) repeatedly, it was demonstrated that ASC-exosomes were able to reduce
symptoms such as clinical score, the levels of serum IgE, the thickness of ear,
the infiltration of mast cells, and the level of TSLP (thymic stromal lympho-
poietin} and CDE6+ cells in skin lesions. ASC-exosomes also significantly re-
duced protein expression of various inflammatory cytokines such as interleukin
(IL)4, IL-5, IL-13 in serum of Ne/MNga mice. Collectively, these results suggest
that ASC-exosomes originated from canine can alleviate symptoms of AD and
be a promising therapeutic modality as an animal medicine.

Keywords: Exosome, Adipose tissue-derived mesenchymal stem cells, Alopic
dermatitis, Canine. Inflammation

*This work was supported by Korea Institute of Planning and Evaluation for
Technology in I"U(JE Agriculture and Forestry (IPET) through Animal Disease
Management I'u,hnulug}' Development Program, funded by Ministry of
Apgriculture, Food and Rural Affairs (MAFRA) (320063-2).
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Animal stem cells for therapeutic purposes have received a lot of attention in parallel with human stem
cell research recently. Adipose tissue may represent a potential source of adult stem cells for tissue
engineering applications in veterinary medicine. Adipose tissue can be obtained in large quantities, under
local anesthesia, and with minimal discomfort. In this study, we perform establishment of canine
adipose-derived stem cells (cASCs) from subcutaneous adipose tissue of healthy beagle. These cASCs can
be maintained in vitro for extended periods with stable population doubling and low levels of senescence
under hygiene condition. We confirmed our cASCs have potential to differentiate in vitro into adipogenic,
chondrogenic, myogenic, and osteogenic cells in the presence of lineage-specific induction factors via real
time RT-PCR and specific stain of cells. Here, we described protocol of cASCs preparation method from

subcutaneous adipose tissue of beagle and suggested verifying method of cASCs. According to this study,
we will develop therapeutic agent using these cASCs.
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Canine mesenchymal stem cell-derived International Journal of Stem SR
extracellular vesicles attenuate atopic ARSI SCIE Under review
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dermatitis 21Xl &4

Article tvpe: Original article

Canine mesenchymal stem cell-derived extracellular
vesicles attenuate atopic dermatitis

Hyungtaek Jeon', Sung-Bae Kim*', CHANGFAN JIN*', Kyung Seuk Song’, Jin
Hyoung Kim?, Bvong Seung Cho'*, Sokho Kim**, and Jae Won Lee’#

! ExoCoBio Exesome Institute (EEI), ExoCoBio Inc., Seoul, 08594, Republic of Korea;
(H.T-1}

* Korea Conformity Laboratories, Incheon, 21999, Republic of Korea (S BK); (K.S.S8);

3 KNOTUS Co., Ltd, Research Center, Incheon, 22014, Republic of Korea; (JHEK):
{CE1)

* Department of Veterinary Medical Imaging, College of Veterinary Medicine Chungnam
National University, Daej eon, Republic of Korea:
(CF.J)

Keywords: canine atopic dermatitis, extracellular vesicles, mesenchymal stem cells
adipose tissue

Abstract

Background and Objectives: Atopic dermatitis (AD}isa chronicinflammatory skin disease
that is associated with systemic inflammation and immune modulation. Previously, we
showed that extracellular vesicles derived from human adipose tissue-derived mesenchvmal
stem cells (ASC-EVs) attenuated AD-like svmptoms by reducing the levels of muldple
inflammatorv cyvtokines. Here we aimed to investigate the improvement of canine AD upon
using canine ASC-exosomes on a biostir-induced AD model.

Methods and Results: First, we isolated canine ASCs (cASCs) from the adipose tissue of
canine and characterized the cASCs-EVs Interestingly, we found that cASC-EVs improved
AD-like dermaritis and markedlv decreased the levels of serum IgE, ear thickness,
inflammatorv cvtokines, and chemokines such as IL-4 and IFN-y, in a dose-dependent
manner. In addition, we analvzed miRNA arravs from cASC-EVs by next-generation
sequencing (NGS) to investigate the role of miENAs in improving inflammatory responses.
Conclusions: Collectivelv, our results suggest that cASC-EVs effectively attenuate AD by
carrving anti-inflammatory miRNAs to atopic lesions, resulting in a promising cell-free

therapeutic option for treating canine AT,
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