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~ Qué es un Exosoma?
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Vesiculas extracelulares

Cell-derived extracellular vesicles

» Extracellular vesicles (EVs) are membrane derived
nanometer-sized vesicles.

» EVs are released by normal, diseased, and
transformed cells in vitro and in vivo, and carry
lipids, proteins, mRNAs, non-coding RNAs, and even
DNA out of cells.

» Classification of extracellular vesicles according to OO
the mechanism of generation. Intracellular vesicular Plasma membrane End death
: traffic shedding products
* Exosomes are generated intracellularly from
multivesicular bodies. \ } J

* Microvesicles are produced by budding from
the extracellular membrane. Exosomes Microvesicles ’ Apoptotic vesicles
« Apoptotic vesicles are released upon cell =30 nm), (109:1000 nin) (100-5000.nm)
fragmentation during apoptotic cell death.

(Source: Devhare and Ray, 2018)
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Tipos de Vesiculas extracelulares

(Source: Edip and Peynircioglu, 2015; Gurunathan et al. 2019)

Type Size Density Biogenesis Composition
’ : 3 Budding of plasma Actin, tubulin, B1
Microvesicles 100-1000 nm undefined et integrin, VAMP3*, miRNA*
Heat shock proteins, actin,
Exocytosis of multivesicular | tubulin, MHC molecules*,
EXOS0MmES =100 hey #1100l bodies tetraspannins (CD63, (D81,
(D82, (DY), miRNA, mRNA*
Budding of plasma AnnexinV, (3b¥,
Apoptotic bodies 100-5000 nm 1.16-1.28 g/mL membrane during thrombospondin, any cellular :
apoptosis components g
et biking aFilacma Retroviral proteins such as s
Retrovirus-like particles 90-100 nm 1.13-1.16 g/mL o Gag*, cytoskeletal proteins, f .
membrane i
nlasma membrane components i
(A) Exosome (B) Microvesicles (C) Apoptotic Bodies
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Estructura del exosoma

- . < & e
* Exosomes are nano-sized small extracellular vesicles secreted 30-100 nm

by cells, carrying nucleic acids, proteins, lipids and other
bioactive substances to play a role in the body’s physiological
and pathological processes.

®

Y
. . .

bioactive

compounds C"
L ™
.

mRNA

* In 1986, Eberhard G. Trams and R.M,Johnstone first
discovered a small vesicle with a membrane structure in the
culture supernatant of red blood cells of sheep in vitro, and
named it exosomes.

6
©
miRNA A.A

proteins

ligand

* Exosomes are single-membrane nano-sized vesicles with a
diameter of ~30 to ~100nm with a topology similar to that of
a cell.

cholesterol

cell surface
proteins

(Source: Akuma et al. 2019)
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Historia de la investigacion

Exosomal terminology
Cell-derived

articles . .
P Microvesicles
\
W @ Exosome
vesicles

Exosomal function
Exosomal
function
1998- DC and tumor
2001 cell-derived
Prishoiebie @ onormd

cargos

Exosome _
secretion §

(Source : Gao et al. 2018)
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ASCE™

¢ COmo se genera un exosoma?

TGN

Early endosome

O/

5%/ RABS: RABS, RABT;
ESCRTs;

ALIX/Brot;
Syndecan-syntenin-ALIX;
nSMase2;

Tetraspanins

Nucleus
_—

ER

Endocytesis

Endocytosis

Lysosome

GTPases:
s sxopme ARF1, ARF6, RhoA
A-SMase
ESCRTs Outward L
RABS: ARRDC1 budding 3
RAB27AB, o
RAB7, RAB11, RAB35; :

Cortactin;
Ral-1*

Plasma

membrane Microvesicles
: ¢ MVB docking .
l proteins o
SNARESs: : #
VAMP7, SNAP23, 33
13 Syx1A, Yki6, .
2 Syx-5*
g::.)l:es;:ace Exosomes (SOU rce. Teng and Fussenegger, 2021)
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Vesiculas extracelulares

* Exosomes are of two types
1. Natural exosomes
2. Engineered exosomes

| « Natural exosomes are divided into
v Animal-derived exosomes: normal exosomes and tumor exosomes.
v" Plant-derived exosomes.

* Engineered exosomes are Engineering of targeted molecules on exosomes, where Targeting ligands
on the surfaces of exosomes can also be engineered. The most commonly used technique is to insert
the gene encoding the targeting proteins into the donor cells. The donor cells then secrete this
protein in the exosomes.

 Almost all types of normal cells can produce exosomes, human umbilical vein endothelial cells,
mesenchymal stem cells (MSC), nervous system cells such as schwann cells, astrocytes and neurons,
by epithelial cells, by fibroblasts and adipocytes, as well as by cells of the immune and r
hematopoietic systems, where their secretion was first detected in particular by reticulocytes, &
B lymphocytes, T cells, platelets, mast cells, dendritic cells, natural killer (NK) cells and macrophages.
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Técnicas de Aislamiento

rCulmre supernatants | | Plasma or Serum Urine | Others |
=1 | —— ' 1
T Ty Isolation and Characterisation of Exosome
Preparation
'y ! l ! { { | ] ]
Ultracentrifugation Density gradsent  Ultrafiltration ]S-ze-[ xciusion Field flow Coprecipitation  Immunoaffinity Microfluidics
ultracentrifugation - _ ||Chromatography  fractionation T3
| e =5 _:',‘ lSECJ ! *. = {.: v

| l =] |

Characterisation
i + Eloctron microscope
Exosome * '+ Nanopartick tracking analysis
| « Wastam bicating

Mass Spectrometry-based Proteome Analyses
retdsanony | Protein Separation | | 'Peptide Separation | i

+ M mderrsSonml Srndees fredee ) | - o | {7
- b o ! Liquid Chromatography- ‘ Quantitative Proteome Analysis P
+ RefSeqiReierans 8550960 ) + Labe-baset quantitation
‘ Mass SWWO‘B((LC MS) ~lsobanc Tags for Relative and Absclute Quanbtation (iITRAQ)
—— = - -Stabio Is0tope labaling with amno acds (SILAC)
Vum:" o -+ Protein Identification | o L;::-dfrr:f r:nw:;lelyls:m
« Immunosiactron microscops -Spectral courts

Exosome Database | * : §
o el [Bioinformatics Analysis Bioinformaticls Analysis of Exosome o
. o
ko~ I Gene Ontology #
R Network Analysis » Cellular compononts 28
« tnlaracton databassBiGek), HPRO STRING) « Biological processes
» Molecular functions
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Vesiculas extracelulares
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Lider Mundial en la Industria de Exosomas — Competitividad de ExoCoBio

Lider Mundial de Exosomas 5 [ ExoCoBio Globalmente ]

CODIAK

Fundada en 2016
5168.5'\/', Series A/B/C

Q exosome

Fundada en 2008
Slle, Series A/B/C

CVOX

Fundada en 2016
559.5M, Series A/B

«coBio | KR
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Fundada en 2017
$46M, Series A/B

~

Informant

BEYS®Pin
e W 3N ‘
LTI CODIAK (& exosomed,

FROMTHE EDA

@QVOX e COBIO

News
po— Exosomes for Your Health & Future
ress Releases
Stem Cells ~
67
Exosomes oo nf mwy P
Cell Therapy Top 4 Most Richly Funded Exosome Startups
Cord Blood
October 1, 2018 By Cade Hildreth (CEO) — Leave a Comment
Features
° Biolnformant, una compania de noticias que se especializa en el campo de células
madre/exosomas, selecciond las 4 principales empresas de biotecnologia de exosomas en
todo el mundo, que incluyeron ExoCoBio
° "ExoCoBio" fué la inica compaiiia asiatica seleccionada
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Lider Mundial en la Industria de Exosomas — Competitividad de ExoCoBio

Lider Mundial de Exosomas 5 [ ExoCoBio Globalmente ]

Dinciriber 209 Vet 37No. 12 8 -
news feature

nature
biotechnology

' ,'
Exosome redux i
Data visualization takes on new dimensions
Phage therapy for tomato wilt
DNA repeat and methylation status via a nanopore
% '
En la Revista cientifica de renombre mundial “Nature Biotechnology,” #

ExoCoBio fué la inica compania asiatica citada
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ASCE™
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Lider Mundial de Exosomas, ExoCoBio

e CoOoBIO

Our Exosomes Your Future

La Primera Compania Lider

Cosmecéutica y Biofarmacéutica

#
7
» basada en Exosomas <<

B —

> Vista aérea de la primera planta de fabricacion y laboratorio de
GMP de nuevos farmacos basados en exosomas del mundo (Osong)

ExoCoBio investiga y desarrolla L , y )
Programado para completar la construccién a finales de 2022, la instalacién esta

estética de regeneracion basada en exosomas ubicada en una parcela de 71,000 pies cuadrados (6,596 m2) ocupada con un
S L. .. edificio de dos plantas con un area total de 42,000 pies cuadrados (3,902 m?). La
y nuevos biofarmacos de dltima generacion instalacién es donde la I1+D y la fabricacién de nuevos farmacos innovadores

basados en exosomas se llevan a cabo simultdneamente, también cuenta con una
linea de 1+D y fabricacion para los exosomas de células madre ingenuas, que ha
estado desarrollando ExoCoBio, y el nuevo proyecto, los exosomas modificados
genéticamente..

- Destacado en el medio de comunicacién nacional BioSpectator News
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ASCE™

Contratos exclusivos de suministro y distribucion con una empresas a nivel global con un importante conglomerado nacional

BENEYV @ LG Chem

Asociacion exclusiva de suministro y distribucion Asociacion exclusiva de suministro y distribucion

) Posteriormente, firmo un contrato de distribucidén nacional exclusiva en 2021
BENEV, una empresa que liderd el mercado con MGF Serum Rejuvenecedor, un

- o para la linea “ASCEplus”, que fue seleccionada como la principal marcay tipo de
nombre familiar en productos de factor de crecimiento compuesto, destacé la

) producto en ascenso en el mercado como sucesora de la principal marca de
excelencia de los exosomas.

relleno HA del mercado estético “YVOIRE”.

BENEV firmo un contrato exclusivo con ExoCoBio, y esta realizando negocios y

comercializando activamente con "ERC" y "ERC+" (Exosome Regenerative Complex), El contrato exclusivo con ExoCoBio esta aumentando su cuota de mercado en

productos obtenidos de ExoCoBio como productos representativos de BENEV. el canal de la estética, y el marketing activo contintia con el producto de

romes il 2@ “<RNATED

z 2 EXOSOMES FACIAL
2 BILLION +

CHHILIZED XY Science Has Never Looked Sexier

BENEV: Fundada en 2000 con sede en California, EE. UU., la empresa ofrece productos de
marca exclusivos a profesionales del cuidado de la piel de todo el mundo.

Strictly Confidential | Only for internal training Training Materials / For Internal Staff Training (Printing .X) / ver 2.0




ASCE™
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Kim Kardashian reveals her favorite new beauty secret is a
laser and light facial combination totaling $1400

By Jarret Thomas Sackman and Christine Rendon For Dailymail.com
01:45 21 Dec 2022, updated 02:03 12 Jan 2023

[

T %

) Kim Kardashian Instagram

Cutting edge: ‘A serum of exosomes' was applied to Kim's flushed face after the treatment,
helping to heal her skin by speeding cell turnover
T :
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ASCE™

FOCUS ON S140, S141

Hours Speakers Lecture title Abstract

Prof Florence
SABATIER

Chairs

\
2,
|

N
. v ) ; 1-08 ﬂ Dr Sabrina FABI

:J’l;pr:' ng the ski ifting effects of
? Dr Young Seob LEE botulinum toxin and exosome with
»

botulinum toxin

ving your patient outcomes i
QDI Diane Irvine iytpell ‘Aegrived ’ "

tce with exosomes

DUNCAN ducational grant from Exocoblo

Q‘ Dr Atchima Ex vivo Exasome: future faclal
SUWANCHINDA I

. N
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Células Madre de Rosa

[ EXTRACCION | ——— [ MEDIO

| ASCE™

are Compherfrom LG

il

St a R ROSC R (S — N

ACONDICIONADO ]

Aislamiento y purificacion de &

Exosomas 100% ExoSCRT que

Extracto de cultivo de células Madre exosomas, se aisla el

replican la eficacia de las células

En esta etapa, los medios acondicionados componente principal de los

madre.

incluyen varios materiales junto con'una : medios acondicionados,

pequefia cantidad de exosomas. mediante la tecnologia patentada

ExoSCRT.

+. . :The' contents: oXthf%I:‘aé_éigr@ r@t,ed to the characteristics of the raw materials. SRLV is a stem cell culture medium product containing these raw materials.
; SRR R R R
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CE™

Exosoma ExoSCRT™ - Pautas

Tecnologia Patentada

= Andlisis de las caracteristicas del exosoma segun la Sociedad Internacional de Vesiculas Extracelulares y el Ministerio de

Seguridad de Alimentos y Medicamentos de Corea

ExoSCERI.

Exosoma

= Confirmacion del exosoma a través de un estricto control de calidad de acuerdo con las pautas de la Sociedad

Internacional de Vesiculas Extracelulares y el Ministerio de Seguridad de Alimentos y Medicamentos de Corea

1. ISEV

Identificacion y Control de
Calidad de Exosomas

Conforme a la norma

(I:IS?VI:§0Eci\eldad Internacional de Vesiculas
Extracelulares. Una institucion cientifica internacional
basada en la investigacion de exosomas, microcélulas,
tumores y otras secreciones de células.

& Journal of MISEV 2014 o

U) Extracellular Vesicles ¢
EDTORIAL

Minimal experimental requirements for definition of

extracellular vesicles and their functions: a position

statement from the International Society for Extracellular

Vesicles

: : MISEV @ Taylor & Francis

Update

requirements for extrac

EDIMOMAL OF THE 5EV BOARD

Updating the MISEV min

building bridges to reprod

JOURNAL OF EXTRACELLULAR VESKLES MISEV 2018

) S3575 aylor & Francis
2018, VOL. & 1535750 >380 authOI’S o A%
htrps://fdoi org/10.1080/2001 3078 20181535750 RSN

aOPEN ACCESS ) Check K spcistes

Minimal information for studies of extracellular vesicles 2018 (MISEV2018):
a position statement of the International Society for Extracellular Vesicles and
update of the MISEV2014 guidelines

Clotilde Théry """, Kenneth W Witwer 277" Elena Aikawa'*"™, Maria Jose Alcaraz'"?,

Johnathon D Anderson®®, Ramaroson Andriantsitohaina”, Anna Antoniou™?%, Tanina Arab®™’,

Fabienne Archer"", Georgia K Atkin-Smith'"', D Craig Ayre'*'*, Jean-Marie Bach***, Daniel Bachurski*”',
Hossein Baharvand™*****, Leonora Balaj'*’, Shawn Baldacchino™', Natalie N Bauer**‘, Amy A Baxter'"',

Mary Bebawy™’, Carla Beckham™, Apolonija Bedina Zavec'®*, Abderrahim Benmoussa®, Anna C Berardi'™,
Paolo Bergese™'"'**, Ewa Bielska™, Cherie Blenkiron®”, Sylwia Bobis-Wozowicz'*, Eric Boilard*®,

Wilfrid Boireau®, Antonella Bongiovanni'®, Francesc E Borras™”**%, Steffi Bosch™*, Chantal M Boulanger'****",
Xandra field'*, Andrew M Breglio™'“, Meadhbh A Brennan®'“**, David R Brigstock'"**,

2. MFDS

Identificacion y Control de
Calidad de Exosomas
Conforme a las pautas

de las Instituciones
itan a las caracteristicas de

* Los contenidosr&g ta pagina se li
las materias pri Qeéﬁ% @8 cultivo de células

madre que contiene estas materias primas.

Strictly Confidential | Only for internal training
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Alain Brisson™, Marike LD Broekman’'*'%, Jacqueline F Bromberg'***™, Paulina Bryl-Gérecka',
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1.

Estandarizacion
de Exosomas

2.
Control de

Calidad
de Exosomas

Los contenidos de esta pagina se
limitan a las caracteristicas de las
materias primas. SRLV es un
medio de cultivo de células
madre que contiene estas
materias primas.

©  ExoCoBio produce Exosomas ExoSCRT™ de calidad a través de 2 métodos de estandarizacion y 9 métodos de control de

Exosoma ExoSCRT™ - Directrices

calidad de acuerdo con los estandares de la sociedad internacional de vesiculas extracelulares

ASCE™

Método de Estandarizacion M.FDS . Ejamplo ExoCoBio
Directrices

Perfilado de Contenido -1 Si Proteinas, RNAs, Lipidos Si

Morfologia Si Si Electron microscope Si

Método de Control de Calidad M.FDS . ExoCoBio
Directrices
] 0 |

Cuantificacion > 2 methodos > 2 methodos M . - SE A

Proteinas o lipidos Si
Distribuciéon de tamafio Si Si NTA Si Y
Identidad Si Si CD9, CD63, CD81 Si A
Pureza Si Si Calnexina Si
Ensayos de fuerza Si Si Colageno, pro“f‘?,radé“' Si

inmunomodulacién, etc
Pruebas de Mycoplasma? -0 Si Cultura directa, PCR Si %
Pruebas de Endotoxinast4 -1 Si KTA, KCA, o analisis de coagulacion Si #
Pruebas Esterilidad4 -1 Si Cultura directa, Si
Virus Test4 -1 Si Método rapido Si

Strictly Confidential | Only for internal training

1 not included since beyond the scope; ND2: not disclosed; UM3: unknown method;
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4: performed for exosomes solution not for cells or other starting materials




Exosome Purification Methods

ExoCoBio

Not disclosed Not disclosed Not disclosed ot disclosed Not disclosed Centrifugation ?

= ExoCoBio's ExoSCRT™ Exosome Isolation Technology is based on the TFF which I1s the most ideal for industrial manufacturing of
Exosomes (protected by patent #10-1895916).
= Total Protein: Conditioned media (100%) VS Exosome (0.5%)

: 150
MWl Conditioned
] Filtration Flltratnon
= Media (CM)
to remove o remove
containing cell la relda
arge nems,
debris, wastes, - P
particles, medium
megium
cell debris, components,
components ¢ i
elic 3

|
_ Strictly Confidential ExoCoBio Webinar 2020.04
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ASCE™

ASC-Exosomes have about 1,050 proteins and 180 of them are functional for skin

Major expected functions are cell proliferation, wound healing, anti-apoptosis & growth factors

Skin barrier
Wound healing (44) : ' ' Function {7) Anti-apoptosis (36)

: >
\N-t/ 2

Growth factors (26)

Source: ExoCoBio, unpublished data

ExoCoBio Webinar 2020.04
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ASCE™

ASC-Exosomes are found to have about 600 miRNA and 100 of them are functional for skin

Major expected functions are anti-itching, anti-inflammation & proliferation

Anti-inflammation®

W AR Maintaining

skin barrier®
(2 miRNASs)

s
4

\s‘ »

Proliferation*s
(15 miRNASs)

Whitening’!

{8 miIRNASs)

‘ Source: ExoCoBio, unpublished data

mlz Confidential ExoCoBio Webinar 20_.’{9.04
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ASGE®:

Exosome VS Stem Cell Conditioned Media (CM)

. Protein amount: 100% VS 0.5%
. No culture reagents, no wastes, no antibiotics

. Anti-inflammation or immuno-modulation

Isolated Exosomes

Conditioned media

Conditioned media
with High concentrated
exosomes
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ASCE™

1+D de ExoCoBio — Estado Actual

Fondo de Exosoma 5 [Solida Base Cientifica ]

ExoCoBio desarrolla medicina regenerativa basada en exosomas y nueva biomedicina con una sélida base cientifica.

1. El mayor numero de publicaciones 2. E mayor numero de patentes patentes
Entre 26 compafiias de Exosomas Entre 26 compaiifas de Exosomas
< Numero de articulos publicados SCI> < Registro de solicitudes de patentes
0 2 4 6 8 10 0 5 10 ” 15 20 25 30 A ﬁ'

ExoCoBio ExoCoBio k>
N A

Exosome Diagnostics

Exosome Diagnostics

.

Codiak BioSciences
Exosome Sciences Exosomics Siena

) llias
RoosterBio

Exosome Sciences
Exosomics
Paracrine

Codiak Evox
* Oct,, 2021 * Oct. 2021 %

) Anjarium L ,
llias 3

The contents of this page are limited to the characteristics of the raw materials. SRLV is a stem cell culture medium product containing these raw materials.
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No. Publicacion

1+D de ExoCoBi

(Primera pubicacion a nivel mundial) Los exosomas derivados de células madre mesenquimales derivadas de
tejido adiposo humano alivian la dermatitis atépica (2018.07.)

(Primera publicacion a nivel mundial) Los exosomas de células madre mesenquimales derivadas de tejido
adiposo humano promueven la reparacion de la barrera epidérmica al inducir la sintesis de novo de ceramidas
en la dermatitis atdpica(2020.03.)

(Primera publicacién a nivel mundial) Tratamiento combinado con exosomas derivados de células madre de
tejido adiposo humano y laser de CO2 fraccionado para cicatrices de acné: estudio prospectivo, doble ciego,
aleatorizado y de cara dividida de 12 semanas (2020.10.)

(Primera publicacién a nivel mundial) Evaluacidn toxicoldgica de exosomas derivados de células
madre/estromales mesenquimales derivadas de tejido adiposo humano(2020.05.)

Exosomas derivados de células madre/estromales mesenquimales para terapias inmunomoduladoras y
regeneracion de la piel (2020.05.)

Eficacia de exosomas derivados de células madre/estromales derivadas de tejido adiposo humano para aclarar
la piel: un estudio prospectivo, de cara dividida, aleatorizado y controlado con placebo (2020.11.)

Aislamiento reproducible a gran escala de exosomas de células madre/estromales mesenquimales derivadas de
tejido adiposo y su aplicacion en la lesion renal aguda (2020.07.)

Avances en Analisis de Biodistribucion de Exosomas por Imagenes Moleculares(2020.01.)

Strictly Confidential | Only for internal training

Exosomas derivados de células madre mesenquimales derivadas de tejido adiposo humano para el tratamiento
del enrojecimiento facial relacionado con dupilumab en pacientes con dermatitis atépica (2021.04.)

WBMC

— Publicaciones

Contenido

ASCE™

Eficacia de exosomas derivados de células madre adiposas para mejorar la dermatitis
atopica

Se ha confirmado la posibilidad de que Exosomas ExoSCRT™ funcione como cura para la
dermatitis atopica

Eficacia de los exosomas derivados de células madre adiposas en la regeneracion de la
barrera cutanea

Unido a la investigacion con el primer investigador mundial de barrera cutanea: Peter M.
Elias (UCSD) y su equipo

Estudio clinico sobre exosomas derivados de células madre adiposas: curacion de cicatrices
de acné

La posibilidad de Exosomas ExoSCRT™ como una cura innovadora para las cicatrices del
acné

Seguridad de la aplicacion cutanea de exosomas derivados de células madre adiposas por
primera vez

Perspectiva de la eficacia del exosoma de células madre en la regeneracion /
inmunomodulacién de la piel

Introduccion de la tecnologia de ExoCoBio (ExoSCRT™) / producto (ASCE™ y
ASCEplus™)

Eficacia del exosoma derivado de células madre adiposas para aumentar la luminosidad. .
Estudio clinico con evaluacion aleatorizada, doble ciego y de cara dividida 1_

Efecto positivo del exosoma derivado de células madre adiposas en la recuperacion del .
rinén dafado por LRA .y

Una revision y perspectiva de los avances en el analisis de la biodistribucion de exosomas

Ensayo clinico sobre la eficacia de ExoSCRT™ como tratamiento del enrojecimiento facial
relacionado con dupilumab, un producto para pacientes con dermatitis atdpica
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Solucidn Diferenciada Triple A+

Para varios problemas de piel

Piel

Poros o
Croénicamente

' Grandes
Estresada

: | Piel
ASCHE" Sensible

"~ Piel Opaca'

Derma Signal 1
Derma Signal

SRLV |
SRLV Piel

Lyophilized Powder £ X Sih
P Diluent Piel Flacida

Problematica

y Débil

Strictly Confidential | Only for internal training Training Materials / For Internal’Staff Training (Printing X) / ver 2.0




Ventajas de la liofilizacién

= Lyophilization is the best way to keep the potency and particle size.

Advantages of Lyophilized Exosomes (Source: HansaBioMed)

*  Easy to reconstitute
*  Easy to ship and store (+4°C)

*  Long term storage stability (up to 36 months)
*  Better performances than competitors (liquid formulations)

HBM-MNMI

exosomes

F-20°C L
RabSh

3KDa —»

35KDa P -—

KD > i

GAPDH — [

1. Fresh (F), frozen
(-20°C) and lyophilized

Strictly Confidential | Only for internal training

>

Impact of storage condition on EV size distribution

C

ASCE™

Lyophilization does not substantially
affect EV particle size distribution or
biomarker expression compared to

other storage methods (Fig 1, 2).

Exosomes stored for over 3 months at
-20° C or over 1 year at -80° C showed
a completely different size distribution
profile, probably due to EV aggregation.

I

P oy |

Particles

Diameter

I

2. Particle size distribution chart of Exosomes stored

lyophilized or frozen.
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ASCE™"

Exosoma ExoSCRT™: Eficacia (piel)

@ Aumenta el colageno en 7 capas, la elastina en 3 capas y la proliferacién celular en un 80 % como

maximo

Sintesis de Aumento de Proliferacion de células

Colageno Mejorada Elastina de fibroblastos

o .7 Capas , 3 Capas 80%
[ Aumento en la sintesis de Colageno -0 [ Aumento en la Elastina ] max. humanos max.

] [Proliferacion de Fibroblastos]

Cell: HDF (Passage 9)
Number: 5x1074 cells / 24 well plate
Time: 72 h, Supernatant

800 . FC=6.90 Control Negativo 1% Suplementos de crecimiento
P=0.0001
A —— 350% 303%
300%
— o
T 600 -
E FC=3.09 . 250% 229%
5 P=0.0193 2 5 L
— - £ 200%
= s 156%
o 400 - S sou T
° % o, 114%
o [ RN 100% 97% 10/% " 27
e | ._:7, 100%
LN
200 - b ole 50%
©
eoe e & L
N: 0%
m ° N=18 1 3 10 30 100 300
0 - . . pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL
Control 3 pg/mL 6 pg/mL

- EDB1 PE-180181

ASC-exosomes _

The contents of this page are limited to the characteristics of the raw materials. SRLV is a stem cell culture medium product containing these raw materials.
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i o ASCET

Funciones Fuertes— Exosomas de Células Madre de Rosa

Efecto Iluminador Mejorado de Exosomas de Células Madre de Rosas

= Patente para aceleracién de sintesis de colageno y brillo (Suprime la sintesis de melanina) / Posee 2 patentes en total

= El primer producto del mundo que contiene "exosomas derivados de células madre vegetales" en lugar de un medio de cultivo celular derivado de células madre

vegetales
III RSC-Exosome Acelera la m Disminuye la
e sintesis de 553 LR . . melanina
Enhanced Collagen Synthesis colageno Reduced Melanin Synthesis

Verificacion

Verificacion
completa completa
250 40
356
vaea g oo 35
E ‘ 30
) 126 Es
= 1181 188 3\0 188 193
E 100 ko § 154 = i .
f:. i 102 B
—_g 50 10 = .'v
. B8 . ¥
O [LELS ‘ o TR e r— o | ¥
ok DETE e | B L ‘
aMSH y
Nombre de la patente y resumen de contenidos Nombre de la patente y resumen de contenidos
= (exosoma de células madre de rosa) Una composicién cosmética que = Compuesto cosmético iluminador que incluye el exosoma derivado de
comprende un exosoma derivado de la célula madre de rosa como células madre de rosa como ingrediente activo
ingrediente activo. * Registration Number 10-2261434 (2021. 06. 01)
* Registro No. KR 10-2058444 (2019. 12. 17)
%
= Fibroblastos de piel humana a partir de exosomas obtenidos a partir de medio de = Exosomas obtenidos a partir de medio de cultivo de células madre de rosa mer'~-*- : )
cultivo de células madre de rosas mediante purificacién por separacién- Patente por purificacion por separacion - Patente por su efecto aclarante de la piel A
su efecto acelerador de la sintesis de colageno = (Reduce la melanina) o,

Se agrega un efecto de brillo para mejorar los efectos existentes.
conocido por muchos usuarios anteriores de ASCEplus SRLV

IJ;
S

3 Not feasible to include text notation regarding whitening effect (Not an ingredient tested on function)
The contents of this page are limited to the characteristics of the raw materials. SRLV is a stem cell culture medium product containing these raw materials.
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ASCE™
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dependent manner

Anti-inflammation by ASC-Exosomes(1)

ASC-Exosomes reduce the cytokine production in LPS-stimulated murine macrophages in a dose-

ASCE™

LPS

« LPS stimulates macrophage to secret IL-6, IL-27, & IFN-3

@ IFN-B 1
macrophage

- However, pre-treatment of ASC-Exosomes inhibit LPS-induced secretion of IL-6, IL-27, & IFN-£.

IL-6 1
IL-27 1

IL-6 IL-27 IFN-B g
£ 150 £ 150 = 200 8
5 3 3 150 I
2 100- B 100 3 y
a a a
2 2 = 2 100
= - g -
2 50 2 504 g
Q . ¥ © ‘ o 50 e
- - ®
.2 e 3 3
E * = ans 5
& ’ - s « = ! = : : = 0 A T T
Control LPS DEX Low High Control LPS DEX Low __NHigh Control LPS DEX Low  High R
ASC-Exo ASC-Exo ASC-Exo # !
LPS: lipopolysaccharide, bacterial toxin inducing inflammation A
DEX: dexamethasone, a steroid drug with anti-inflammatory effect
; Data from ExoCoBio Inc Low ‘f 0X10 "P"”“‘"“OS’mI
} Ha et al. (2020) Reguiatory Toxicology & Pharmacology, Under revision High: 2.0 X 10" particles/mL
_Strictly Confidential ExoCoBio Webinar 2020.04
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ASCE™

ound and the re-epit

Increased Wound Closure by ASCE+

70.4% vs. 83.1% .
] Negative

| . 2o sacm . W control

D Negative BASCE+ lExoscme

B

©
]
—
<<
o
—
-
@
S
o
o
-
=
2
°
°\°

14
Days after wound \ .

4

Exosomes

Strictly Confidential ExoCoBio Webinar 2020.04
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ASCE™

Studies of ASC-EXOSOME on AD in Animal Models

World first exosome therapeutic for atopic dermatitis
» Efficacy in multiple animal models

Complementary Animal Models Vicious Cycle of Atopic Dermatitis .

Model 1: Inflammatory Model

« Animal: NC/Nga mouse

- AD Inducer: house dust mite antigen

- Route: SC & IV

« Frequency & Duration: 3 times/week x 4 weeks

Itching / Barrier

Pruritus Defect :
Model 2: Skin Barrier Disruption Model 0 |
«  Animal: SKH-1 mouse 3
« Barrier disruption by a chemical ;
= Route: SC
- Frequency & Duration: 3 times/week x 4 weeks

Inflammation
Model 3: Spontaneous AD Model
« Animal: Shetland sheepdog 3
» AD Inducer: natural K
- Route: SC #
« Frequency & Duration: 12 times over 5 weeks 23
|
Strictly Confidential ExoCoBio Webinar 2020.04 20
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ASCE™

-

Therapeutic Effects of ASC-Exosomes on AD - inflammatory Model (1)

A
Y"

orld first exosome therapeutic for atopic dermatitis
Effects on severe case

= Reduced clinical scores, skin thickness, infiltration

of inflammatory cells such as mast cells and IDECs
Reference | Effect of ASC-Exosomes

Topical application of . Tissue and
a Ba;-\br' JAD cv’(mm Administration of ASC-Exo blood collection
via IV/ISC (thrice a week)
(twice a week)
¢ y 4 y v
[LBTTER: ——— ———— —————————— —— Gpeafemas] H————t—t——1— 1 11 >
8, 21 .20 m” 13 10 & 3 C 2 - 7 9 " 14 16 18 21 23 25 28 Days
Exosomes derived from human adipose ¢
tissue-derived mesenchymal stem cells b Shiving Ruhanine
alleviate atopic dermatitis ' “- ﬁA
-
°) = ( - }
) >
Abstrect (= } - "\ o
\ ' |
i , %
- x \ & =\ - . - . n 1 .v‘
A j&' . P . . Y B 1& 4
. - } . » . .l . _ ¢
‘ - 4 ’ 3-
o R
..... . y A s o
i [ i J ] s 1 &
-t h3 ' v " [
' j-
= e
™~
24 c
>
o
3 ¢ %
_— ' - —
. BMC Normal Vehicle 014 14 10 0.14 1.4 10 Pred
e ——— L e |10 MG%9)
‘ “ "’..Il" T:.u‘l v . “.- :-’.4> )
|
_Strictly Confidential ExoCoBio Webinar 2020.04
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ASCLE?

World first exosome therapeutic for atopic dermatitis

LIt

= Reduced the mRNA expression of multiple inflammatory cytokines

Potential Function Potential Function
Target Target

IgE « Main cause of AD IL-4 - Polarizing naive CD4+ T cells to Th2
> | . . " " -
« Activating mast cells & eosinophils « Initiating class switch to IgE =
) = Activating chemotaxis ",u' eosinophils 2.
L-31 - Produced by Th2 & mast cells g3 '
- Influencing class switch to Igk IL-23 » Induces IFN-y 3 ’
« Recruiting inflammatory cells » Induces the differentiation of naive =g I -
ot ® -
. Correlated with the severity of AD CD4+ T cells into highly pathogeni a I : I o .
helper T cells (Th17/ThIL-17 - Jdlem
TNF-a « Produced mainly by macrophages
« Correlated with the severity of AD
AD -4 f=1 ;
= & . 3 . ' -
E : -
P Soton E3 . ; ;
s { ) ] = = «
E Lc. ’ i Il . II i'
5 l II / - . .. e |
] o & 006 o & %
- A 1 5 ' 4
/ 2 m f
- , o . a y
8 ‘ E5
e | E ¥ )
% \ £ ] J
S \ A s B - E
5 \ s ® = .
= N K- Il .
; III'.. 2 «ll |[110nan
- m [ 284 & ]
| TNF-a n
i s %
| . |
e | e il g
| O 4
i:‘- = I_ » €3 1 ».
g3 Mast cells | 28 o BE
- - 0 o I
s S 2 = 1 T v
138 |—» € s | P |
‘ :
‘E- L= BN -
=

\ ’
‘ Source: Cho et al., h!u 'I«fl Res & Ther 2018:9:187
‘jidcﬂy_CQnﬁdaniial ExoCoBio Webhinar 2020 04
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- cells

Exosomes from Human Adipose Tissue-Derived
Mesenchymal Stem Cells Promote Epidermal Barrier
Repair by Inducing de Novo Synthesis of Ceramides
in Atopic Dermatitis

K yong-Oh Shin Dae Hyun
an S Waketicld Yerin Lex
yuck Hoon Kwon ', Gyeong
er M. Elias ’, Kvungho Pas

and Byong Seung

Received: 20 January 2020; Accepted: 09 March 2020; Published: 10 March
2020

Vehicie

Figure 3, ASC.ex

ExoCoBio Webinar 2020.04
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ExoCoBio Webinar2020.04

ASCE™

ASC-Exosomes improve epldermal
barrier function impaired by
repeated oxazolone challenges.

(A) ASC-Exosomes reduce the level of multiple
inflammatory cytokines in AD-like lesion

Effects of ASC-EXOSOME on

(B) trans-epidermal water loss (TEWL),
(C) stratum cormeum (SC) hydration, and
(D) lipid synthesis

= e . 0 |
Error bars depict the SEM P<0.001 vs vehicle. A
Dex, dexamethasone o
.‘-.'.
y
%

40
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ASCE™

Skin Barrier Re-construction by ASC-Exosomes (2)

= ASC-Exosomes, for the first time in the world, were proved to increase the amount of the key lipids such as ceramides
& dihydroceramides

= However, the steroid was found to have little or no effects on the amount of lipids and sphingoid bases

A Total Ceramide B c20 S c22 D C24:1 E c24
B P ‘ 5 . 3 B . B ' : 3 . :
3 4 3 600 ' . . : I | , gkl K- : g
g 's' + 5§ [ 44 5 oy 4 3 ,‘ B ool ¥y 4 47
£ ‘ S ERNE SR BT S A + 3 T
. 9 4 r L »
£ & ' 3 H H . 3 '
S H H & $ . 8.,
o o o o o 5
$ ) 4 : ) 7 ! 4—‘-7 < $ — | F ; 4 l""
po/Head poHea he yhes yhes
)
| Data from ExoCoBio Inc
} Ha et al. (2020) Celis 9:680
_Strictly Confidential ExoCoBio Webinar 2020.04 - T
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ASCE™

@O i
50 days after last Inj.

ASC-Exosomes on AD — Natural AD

= Spontaneous atopic dermatitis on Shetland Sheepdog (9-year old)
= 12 times SC injection over 5 weeks

= Symptoms were improved as early as 3 days after first injection
* No rebound has been observed after last injection

* Increased vitality & body weight (13 — 16 kg)

= Other medications were stopped after exosome injection

Shetland Sheepdog
(9-year old)

Before Injection 3 days after 1%t Inj. 544 days after last Inj. (Aug 17, 2019) #

‘ m ;W&
R t&f:

Lo

_Strictly Confidential ExoCoBio Webinar 2020.04

‘ Data from ExoCoBio Inc. Unpublished data

N
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ASCE™

Clinical Cases (US)

ENEV, USA

AGING SKIN FIRM SKIN

RADIANT

DULL
& DEHYDRATED SKIN HYDRATED SKIN

SMOOTH SKIN
MINIMIZED PORES

|
\
_Strictlv Confidential ExoCoBio Webinar 2020.04

Strictly Confidential | Only for internal training Training Materials / For Internal Staff Training (Printing X) / ver 2.0




Ejemplos de regeneracion

@ midey_helmy

© Qv Qv W

87 Me gusta 86 Me gusta

midey_helmy Birthday fun went wrong. Treatment using midey_helmy One week, second degree burn #wound
ASCE dermal signaling kit in 5 days. #healing #burn #maxillofacial #cosmetics #beauty
@exosome_regen_med_aesthetics #no_scars
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A dual synergy product through perfect harmony of
EXOCAPSULE and W-FORMULA
for faster wound healing and strong anti-pigmentation ingredients

Optimal synergy formula
Crystal of active ingredients

e Balm Solution
Lyophilized capsule

— [ No. 2 | W-FORMULA ]
[ No. 1 | EXO CAPSULE ]

* Tranexamic acid
* ExoSCRT® Exosomes

WIV80X3

* Madecassoside

» Rose Stem Cell Exosomes

L 3INSdvJ 0X3 J)

* D-panthenol /

Niacinamide

Efficacy specific to Eresze drying Fresh Mix immediately Proved effect of Patented exosome
post care before use ExoSCRT® exosomes technology
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» s stim, i

TeStlmonlal o = Radiation-induced burn with bleeding, blistering, & pain
Radiation Burns = 2 treatments per day for 1 week

us
[ : = Source: Diane Duncan MD, FACS (US)

< Before > < After >
Lisa

« Breast cancer survivor
* Radiation-treated patient

"As soon as we applied the EXOBALM, the pain was gone.
It was amazing that it didn't burn. My skin was not burning”

"(...) after that I just used the EXOBALM exclusively.
It was blessing and I would absolutely recommend it to anybody
that is going through something like that, because it is
extraordinary."

"AARS HIEAOMK} S 0| A2t S L CL
M o 57F o ol sHEAHE|X| g0F =etRo ..
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Testimonia] = RF needling superficial burns
Superficial Burns = 2 topical treatments per day for 1 week

[ UK]
= Source: Shameema Damree MD (UK)

< Before > < After > < Before > < After >

“We have successfully treated this patient for superficial burns and achieved excellent healing,
prevented any scarring and treated hyperpigmentation also with ASCE+ EXOBALM.”

“ASCE+ HAEo| 23 XX 7 S22 BAY 3td S d3FH2E X725t

ojor
m
o

>

MAEES ogASH

Shameema Damree MD, UK
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ASGE®:

Courtesy of: Rosario Blas, MD, FPDS, FAAD

92/F bedridden, with recurrent painful bed sores 3-5 days’ duration.

Co-morbids: hypertensive, dyslipedemia, mild dementia.

Treatment: Simple topical application of ExoCoBio ASCE+ SRLV 3x/day into each wound.
No pain that evening, patient was able to sleep well.

2" photo: after 7 days of treatment
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Courtesy of: Elaine Co, MD, MBA and Rosario Blas, MD, FPDS, FAAD
Philippines

69/M Exfoliative Dermatitis of 2 months’ duration, secondary to “natural, herbal” oils applied.

Was being treated with other medications like oral antihistamines, Oral antibiotics, emollients, hypoallergenic skin
care products and mid-potency topical steroids. Minimal improvement, quality of life impaired due to intense
prickly itching.

2" photo was taken 20 minutes after one in-clinic simple application of ExoCoBio ASCE+ SRLV: marked
improvement of skin quality and zero itching. Improvement continued with that single topical application of SRLV
and home use simple commercially available moisturizers.
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; * ddvanced Skincare from LmCoblo

~ INTRODUCCION

ASCEplus HRLV - -
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ASCEplus HRLV < Problemas Capilares >

Problemas Capilares que requieren HRLV

Aquellos que no estan satisfechos con

su tratamiento capilar actual

Aquellos a los que preocupa su
debilitamiento Capilar

Aquellos a los que preocupa los
problemas de su cuero cabelludo

Aquellos que quieren un cabello y un
cuero cabelludo saludable

F
— pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias
< v
h . 3

primas.
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Patente KR 10-2209294 / KR 10-2265875
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ASCE™

ASCEplus HRLV < Introduccién >

“Polvo Liofilizado para maximizar el efecto del procedimiento”

ASCEplus HRLV

[ Polvo Liofilizado ]

g Spec. 20 mg X 5 Vials

SN 7

| A A.’ . } Células Madre de la Rosa ey
i A\ A==t 4 ,
‘” 10 factores de crecimiento para 30 tipos de nutrientes para el cabello: y -

el cabello: Noggin, FGF, SCF, TMB4, etc Biotina, Cobre Tripéptidos, etc.

30 tipos de miRNA antiinflamatorios del cuero cabelludo:

miR 231, miR 835, miR 391, miR 100, etc.
Scalp Care

HRLV

Lyophilized Powder o ) ) » %
Optimizado para mejorar el entorno capilar, como la produccién de cabello en zonas altamente ]

despobladas, permitiendo un nivel mas alto de cuidado del cabello y del cuero cabelludo. #

La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias primas.
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ASCE™

ASCEplus HRLV <Principales Efectos del Producto>

Nivel Premium de cuidado para el entorno capilar

ASCEplus HRLV

.. . Regeneracion . Estimulacion del
Antiinflamatorio . B Ny y Indice de alta 7 . Exosomas de
cicatrizacion de L, . L foliculo capilar ,
del cuero i Absorcién Antienvejecimiento i i células madre de ‘
heridas Proliferacion -
cabelludo la Rosa &
Celular -

Equilibra el entorno del cabello dafiado al brindar los efectos activos a toda la capa del cuero cabelludo con la excelente tasa de absorcion de ?
HRLV. i

Proporciona una solucion premium para el cuidado del cuero cabelludo que lleva la salud de tu cabello al siguiente nivel.

La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias
primas.
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. 20
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ASCE

ASCEplus HRLV < Efectos — Cuero Cabelludo >

De la Epidermis a la Dermis

Satisface todas las necesidades de cada capa del cuero cabelludo y proporciona el entorno apropiado para la mejora fundamental

Epidermis Los Lipidos Dermis Aumento de la Subcutis Aumento de la fuerza,

abundantes fortalecen Dermis por estimulando el tejido

la barrera proliferacion de graso.

"

-
m \/\/ M Controla y equilibra Ia grasa - PrY
° o y humedad g
. Inhibe las citoquinas
inflamatorias %
o o . Protege contra los
o estimulos externos
fortaleciendo y
o reconsiruyendo la barrera

_____________________________________ > Dermis &
Dermis + Subcutis +  Inhibe las citoquinas
Inflamatorias

Célula Pilosa

Acelera el crecimiento del cabello

. Mejora la elasticidad del
o % cuero cabelludo para Paplla dérmica capilar
o sostener el cabelio
, firmemente S5
( o My Incrementa la cantidad de %
o - | cabello grueso y fuere ¥
e 1
o ) o Grasa Subcutédnea ———— Vaso capilar #
) T
- ° o — Mejora el flujo sanguineo para nutrir y
Entomo de] C"bP”O daﬁado o { adecuadamente las células de la
- = . apila dérmi
“ Entorno capilar restaurado gt
ASCE+ HRLV
. La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias

primas.
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ASCE

ASCEplus HRLV <Efecto- 1. Cabello>

CiClO del Cabello 5  [Ciclo del cabello - Ciclo de crecimiento del cabello]

* La condicidn en la que el ciclo del cabello (ciclo de crecimiento del cabello) se ralentiza y

se debilita y no crece cabello en el drea donde deberia haberlo

* Sintomas en los que el anageno se acorta y el telégeno se alarga, lo que provoca

debilitamiento, cabello opaco y pérdida de cabello.

Anagen Catagen Telogen Anagen
sebaceous gland ¢
-
hair follicle Lo o
A Newly grown hair N
hair matrix cell I :
#
y
* 80-90 por ciento del cabello normal * 1-5 por ciento del cabello *1-15 por ciento del cabello
* Alrededor de 50-100 hebras de * El corto periodo en que los foliculos pilosos se * A medida que los foliculos y
cabello perdido por dia en promedio atrofian, el crecimiento celular se detiene y el pilosos se encogen, el cabello B
* £l andgeno més largo crecimiento del cabello se detiene eventualmente se cae del cuero
N i * Tiene una duracién de 2-3 semanas cabelludo
(2-6 afios 0 mas) :
* Dura de 2 a 4 meses .
%

Normalice el ciclo de su cabello a través del cuidado premium de HRLV que cubre todas las capas del cuero cabelludo

La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias
primas.
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ASCE™

ASCEplus HRLV <Principales Efectos del Producto>

Androgenic hair loss

Miniaturizing hairs

Con la perfecta sinergia de ASCE y HRLV,

Testosterone®

previene y frena la caida del cabello.

Cell

Esnmulacionldol B HF promocion: Wnt/B-catenin, EGFR = miR 100, miR 25, etc

Unknown : L. B
mechanism Efectos Factores de crecimiento y Proteinas miRNAs
DHT 1 Foliculo capilar/ " ~100 proteinas = 15 miRNAs

° Proliferation Proliferacién = Proliferacion: Caveolina 1 2, CDC42, DDR2,
e celular GFFR2, etc
3 0
v / N S Antienvejecimient * ~30 proteinas * 9miRNAs Ty
—( Aging ) + Anti-aging ° * PRDX1, PRDX6, HSP9OAAL, LMNA, etc * miR 229, miR 385, s
N~ miR 203, etc .
o -
onte® ACCELER Antiinflamatorio " ~15 proteinas = ~30 miRNAs 4
| 3 = APOE, GSTP1, TNFRSF1A, etc = miR let-7b, miR 231, miR 835,
N ATING TN Relieving miR 391, etc
= ~ <+— Inflammation ) < : = D
. J inflammation
v HAIR Regenerador y = ~40 proteinas = miR 431, miR 455
LOSS Cicatrizante de = Caveolina 1, Colageno Tipo |, Colageno Tipo
A | —_— heridas Ill, EGFR,FGFR1, etc
20 e Y R ti !
oriag - Tissue/Cell ‘ ol egeneration
A and wound healing Alto nivel de . CD44 %

K ¢ damage

== absorcién # 3

*Testosterona Es un tipo de hormona masculina asociada con la alopecia masculina.
**Finasteride Tratamiento anticaida que evita que la testosterona, una hormona masculina, se transforme en otra hormona masculina (DHT)

. La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias
primas.
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Hagamos un poco de biologia molecular...

Wnt/R-catenin: The Wnt signaling pathways are a group of signal transduction pathways which begin with proteins that pass
signals into a cell through cell surface receptors. The name Wnt is a portmanteau created from the names Wingless and Int-1.
Wnt signaling pathways use either nearby cell-cell communication (paracrine) or same-cell communication
(autocrine). They are highly evolutionarily conserved in animals, which means they are similar across animal species from
fruit flies to humans.

International Journal of K\
Molecular Sciences MD\Py
Review

Targeting Wnt/f3-Catenin Pathway for Developing
Therapies for Hair Loss

Bu Young Choi e
Department of Pharmaceutical Science & Engineering, Seowon University, Cheongju, Chungbuk 28674, Korea; o "
bychoi@seowon.ac.kr; Tel.: +82-43-299-8411; Fax: +82-43-299-8470 y

[/
check for g
Received: 1 July 2020; Accepted: 10 July 2020; Published: 12 July 2020 updates

Abstract: Persistent hair loss is a major cause of psychological distress and compromised quality
of life in millions of people worldwide. Remarkable progress has been made in understanding the
molecular basis of hair loss and identifying valid intracellular targets for designing effective therapies
for hair loss treatment. Whereas a variety of growth factors and signaling pathways have been
implicated in hair cycling process, the activation of Wnt/f3-catenin signaling plays a central role in + o
hair follicle regeneration. Several plant-derived chemicals have been reported to promote hair growth #
by activating Wnt/B-catenin signaling in various in vitro and in vivo studies. This mini-review sheds 2
light on the role of Wnt/B-catenin in promoting hair growth and the current progress in designing

hair loss therapies by targeting this signaling pathway.

Keywords: hair loss; Wnt/f-catenin signaling
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Hagamos un poco de biologia molecular...

7
A
7 N
/ .
.

— —
A Hair growth l» m
-

| Damage repair.

%

Anagen phase

Inhibition stimulation [~
g
BMP TGF- B @ Sh h ( ﬁau cycle & yegengratioxil : ‘
Stimulates hair follicle Increase Anagen .
formation. gene expression ';,‘-';.'
Damage repair. | Wnt 1a Wt 4 !
Smads ——— - y e ————~— Upregulated the stage of early)
. air cycle & regeneration| PP,
-catenin SMO & i Wat 32— «—— Wnt Sa | hair follicle morphology.
B I“F‘?“S‘?_ AR geE 8 | — Target of sonic hedgehog.
Expression. Damage repair) _ Damage repair. )
R b
, | Wnt 10 2b Wat 7b | » #
SBE _ - ke cycle & regeneration. | ——— Increase A'nagen gene expression. A -
Promote hair follicle growth Iucr‘ease \»01md-y1mlced
/ follicle neogenesis.
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Hagamos un poco de biologia molecular...

miR 100: The miR-99 family (miR-99a, miR-99b, and miR-100) is hypothesized to act as tumor suppressors in the prostate
and family members are noted to be downregulated in advanced prostate cancer cell lines (C4-2 and WPE1-NB26) relative to

less-aggressive cell lines (LNCaP and RWPE-1) and decreased in human prostate adenocarcinomas compared to
nonmalignant tissue.

Strictly Confidential | Only for internal training

‘ Androgen/AR axis
miR-200 family Metastasis
‘ miR-205 miR-34a
| Proliferation | miR-101 miR-143/145
miR-15a/16-1 miR-99a/let7c/125b-2 miR-200b
miR-34 family miR-221/222 miR-203 ‘
miR-200 family miR-21 miR-29b .
miR-203/205 i .
miR-101/26a 5 |
let-7 family @ . = z o
miR-99 family e : ‘ Migration/Invasion ‘ -
k - o
miR-1/miR-133 miR-15a/16-1 N .
miR-23b/27b/24-1 miR-143/145 /.,i'i'
miR-125b miR-203/205
miR-21 miR-29b :
miR-221/222 miR-101/26a
miR-888 miR-1/miR-133
miR-15a/16-1 .
miR—2035205 EMT miR-23b/27b/24-1
let-7 family miR-143/145 ::23;1/222
miR-125b miR-200 family miR.888
miR-449a miR-29b 't;
miR-21 miR-154*/379/409

Figure 12.2 MicroRNAs associated with prostate cancer progression. MicroRNAs play

multiple roles during cancer progression in both negative (black) and positive (green
(gray in print versions)) ways to modulate processes such as tumor proliferation, apop-
tosis, migration/invasion, epithelial to mesenchymal transition, metastasis, and andro-

gen response in the prostate.

Training Materials / For Internal Staff Training (Printing X) /- Ver. 2.0



ASCE":

Estado de la I+D relacionada (Documentacion externa)

1. Acelera el crecimiento del cabello

* miR-100 favorece la actividad de B-catenina
Se confirmé que miR-100 de ReNcell-NV (nanocitos derivados de
células neuroeléctricas) activa el mecanismo Wnt/B-catenin-
* Wnt/B-catenina: cuando la sefial de Wnt se activa como una proteina de sefializacion entre
catenina y tiene un efecto positivo en el crecimiento del cabello.
las células foliculares y las células epiteliales que desempefia un papel importante en la

formacion de foliculos, conduce a la produccion de B-cateninay la formacion de foliculos.

Journal of Nanobiotechnology
Cuando se excluyé miR-100 (anti-miR-100), se redujo la actividad de B-catenina y se confirmé que

Neural progenitor cell-derived nanovesicles = HRLV contenia miR-100, el mismo ARNm, también

promote hair follicle growth via miR-100

PBS ReN-NV ReN-NV + anti-NC ReN-NV + anti-miR-100
Abstract .
Background: 3 how - ma sten Jormvnd exir Vi b N
L ‘ v v g peod 0 %v
prodcson Hon s . i by et o proce) B-catenin izl
Results: SN N wor a d ] 1 3
Conclusion: ronedo an 3 ’ ] 34 grow X 3
Keywords: Hur Grow ) b /
Background n st A 4 ¢
dar bows ractere w shorter ang o w 1 Tea do | v
p F n i S 4
y v e i ; DAPI 3
e HF ! vrenal Merge 'z ‘.
HBMC : A
. : 3
Rojo *: imagen de inmunofluorescencia de B-catenin
Azul*: Nucleo celular
Fuente: Lei Cao, las nanovesiculas derivadas de células progenitoras neurales promueven el crecimiento . ) ) )
del foliculo piloso a través de miR-100, J Nanobiotechnol (2021) 19:20 Tincién DAPI: método de tincion DAPI, tincién de cromosomas de células y observacién con un microscopio de fluorescencia.
. La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias

primas.

Training Materials / For Internal. Staff Training (Printing X) / Ver.
. 20

Strictly Confidential | Only for internal training




8 PRDX6: The protein encoded by this gene is a member of the thiol-specific antioxidant protein family. This protein is a

Hagamos un poco de biologia molecular...

PRDX1: This gene encodes a member of the peroxiredoxin family of antioxidant enzymes, which reduce hydrogen peroxide
and alkyl hydroperoxides. The encoded protein may play an antioxidant protective role in cells, and may contribute to the
antiviral activity of CD8(+) T-cells. This protein may have a proliferative effect and play a role in cancer development or
progression. Three transcript variants encoding the same protein have been identified for this gene. B

bifunctional enzyme with two distinct active sites. It is involved in redox regulation of the cell; it can reduce H,O, and short £
chain organic, fatty acid, and phospholipid hydroperoxides. It may play a role in the regulation of phospholipid turnover as well ,-f;‘:"-
as in protection against oxidative injury. ,

Ly Journal of Investigative

Dermatology
Volume 137, Issue 2, February 2017, Pages 295-304

Original Article

Appendages 4

Oxidative Damage Control in a Human (Mini-)

Organ: Nrf2 Activation Protects against

Oxidative Stress-Induced Hair Growth A
Inhibition #

O =, Laura Jadkauskaite !, Imre Lérinc Szabé 3, Selma Staege !,

lain S. Haslam * 4 9

Jasper Hesebeck-Brinckmann !, Gail Jenkins *#, Ranjit K. Bhogal *, Fei-Ling Lim *, Nilofer Farjo °,

Bessam Farjo 5, Tamds Bird 3, Matthias Schifer ¢, Ralf Paus ! o =
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Hagamos un poco de biologia molecular...
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Hagamos un poco de biologia molecular...

ASCE™

miR let-7b: The lethal-7 (let-7) gene was first discovered in the nematode as a key developmental regulator and became one
of the first two known microRNAs (the other one is lin-4). Soon, let-7 was found in fruit fly, and identified as the first known
human miRNA by a BLAST (basic local alignment search tool) research. The mature form of let-7 family members is highly

conserved across species.

The let-7 family has a lot more members in vertebrates than in C.elegans and Drosophila. The sequences, expression timing,

as well as genomic clustering of these miRNAs members are all conserved across species. The direct role of let-7 family in &
vertebrate development has not been clearly shown as in less complex organisms, yet the expression pattern of let-7 family is
indeed temporal during developmental processes. Given that the expression levels of let-7 members are significantly low in

human cancers and cancer stem cells, the major function of let-7 genes may be to promote terminal differentiation in

development and tumor suppression.

- cells

Review X :
Perspectives on miRNAs Targeting DKK1 for Developing Hair o
Regeneration Therapy

[moP1|

Dimitri Papukashvili %, Nino Reheulishvili ', Cong Liu, Fengfei Xie, Deependra Tyagi, Yunjiao He * 4
and Peng George Wang *

School of Medicine, Souther University of Science and Technology, Shenzhen 518000, China;
dimitri@sustech.edu.cn (D.P); nino@sustech.edu.cn (N.R.); 11930759@mail sustech edu.cn (C.L);
xieff@mail sustech.edu.cn (EX.); deependra
* Corresp yilsustoch edu.cn (Y H.); wangpé
Tel.: +86-135-3765-7996 (Y.H.); +86-0755-8801-5584 (PG.W.)
# These authors contributed equally to this work.

tech.edu.cn (D.T)
i hedu.cn (PGW);

Abstract: Androgenetic alopecia (AGA) remains an unsolved problem for the well-being of hu-

mankind, although multiple important involvements in hair growth have been discovered. Up until

now, there is no ideal therapy in clinical practice in terms of efficacy and safety. Ultimately, there is a -
strong need for developing a feasible remedy for preventing and treating AGA. The Wnt/ B-catenin % J
Thus, AGA t

signaling pathway is critical in hair via modulating this pathway

is rational, although challenging. Dickkopf-related protein 1 (DKK1) is distinctly identified as an in- &
hibitor of canonical Wnt/ f-catenin signaling. Thus, in order to stimulate the Wnt/ B-catenin signaling E >
pathway, inhibition of DKK1 is greatly demanding, Studying DKK1-targeting miccoRNAs (miRNAs) 3
involved in the Wnt/-catenin signaling pathway may lay the groundwork for the promotion of

hair growth. Bearing in mind that DKK1 inhibition in the balding scalp of AGA certainly makes

sense, this review sheds light on the perspectives of miRNA-mediated hair growth for treating AGA

check for
updates

via regulating DKK1 and, eventually, modulating Wnt/-catenin signaling. Consequently, certain
miRNAs regulating the Wnt/f-catenin signaling pathway via DKK1 inhibition might represent
attractive candidates for further studies focusing on promoting hair growth and AGA therapy.

Keywords: miRNA; AGA; DKK1; Wnt/B-catenin; hair

Strictly Confidential | Only for internal training

Training Materials / For Internal Staff Training (Printing X) /- Ver. 2.0



Hagamos un poco de biologia molecular...

Strictly Confidential | Only for internal training Training Materials / For Internal Staff Training (Printing X) /- Ver. 2.0




ASCE™

Hagamos un poco de biologia molecular...

CD44: The CD44 antigen is a cell-surface glycoprotein involved in cell-cell interactions, cell adhesion and migration. In
humans, the CD44 antigen is encoded by the CD44 gene on chromosome 11. CD44 has been referred to as HCAM (homing
cell adhesion molecule), Pgp-1 (phagocytic glycoprotein-1), Hermes antigen, lymphocyte homing receptor, ECM-III, and
HUTCH-1.

Strictly Confidential | Only for internal training

J Gutan Pathol 1994: 229232
Printed in Devmark ~ all vights vesevved

Coprynight © Munksgoant 1999
Journal of

Cutaneous Pathology

ISSN 0303-698

CD44 expression in alopecia areata and

androgenetic alopecia

CD44 is a widely distributed cell surface protein thought to be Marty E. Sawaya*, ¢
involved in multiple steps of normal immune cell function, Haleh Bakshandeh, i
including T-cell activation, and in cellular adhesion where it Maria K. Hordinsky** and i
mediates cell attachment to hyaluronate. In normal skin, CD44 Neal S. Penneys***, d
is found by immunohistochemical means o be primarily in *Department of Medicine/Division of Dermatology, 4
eccrine coil cells. In this study, we have looked at the expres- University of Florida College of Medicine, /
sion of CD44 in normal scalp and in two different hair dis- 93’”05\"”0' FL, USA
. ¥ . epariment of Dermatology, University of

orders, androgenetic alopecia and alopecia areata, In normal Minnesata Health Center, Minneapolis, MN, USA
scalp and androgenetic alopecia, CD44 was found in its nor- ***Division of Dermatology, St. Louis University
mal distribution in eccrine coil cells. In scalp of 30 patients School of Medicine, St. Louis, MO, USA
with alopecia areata, there was no expression of this glycopro-
tein. Patients were also assessed pre and post treatment for
their alopecia areata, and even though they had no significant
hair regrowth, 2 patients regained expression of CD44, in- )
dicating a variable expression of this protein in the alopecia N TN
areata disease process. The absence of CD44 expression in r
alopecia areata-affected scalp may give further information ™
regarding the pathogenesis of this disease. Marty E. Sawaya, M. ., Ph. D., Universiy of

Florida College of Medicine, Division of
Sawaya ME, Bakshandeh H, Hordinsky MK, Penneys NS. CD44 Dermatology & Cutaneous Surgery, P.O. Box

100277, Gainesville, FL 32610-0277, USA

expression in alopecia areata and androgenetic alopecia. |
Cutan Pathol 1994: 21: 229-232.© Munksgaard 1994.

Accepted January 11, 1994
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ASCE™

ASCEplus HRLV <Efecto — Cuero cabelludo. Exosoma de células madre de rosas>

El ingrediente patentado “Exosoma de células madre de rosas” se completd con la tecnologia de la firma global de investigacion de exosomas ExoCoBio.

Los poderosos efectos de la “Rosa de Damasco,” [lamada la reina de las rosas, son liofilizados y entregados al cuero cabelludo

V4 .

Smt,eSlS de MAX Citotoxicidad Al tass

1 97% o de

Colageno Mejorada celular reducida supervivencia
= [Aumento de la sintesis de colageno en comparaciéon con CM] . . X
[S] [Citotoxicidad reducida]
g 250 227,2 120%
[0}
;\C’o 200 100%
o 142,6 = 0
£ 150 115,1 1185 £ 50 §
* 100 §  60% %
<) © ;
2 3 0% =
o 50 X 4
‘8 ; 20% F s
2 0 3 .
*g - CM CM Rose Exosome Rose Exosome g 0%

; *

Control ™M RSC-Exosomes

CM : Medios acondicionados con células madre de rosas

10-2058444 (Exosoma de células madre de rosas) Un compuesto El exosoma separado de los medios acondicionados con células

cosmeético que incluye el exosoma derivado de células madre de rosas se patentd para promover la sintesis de colageno de
(December 09, 2019) madre de rosas como ingrediente activo fibroblastos de piel humana.

La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias
primas.
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ASCEplus HRLV <Efecto - 2. Cabello. Antienvejecimiento de la célula de la papila dérmica humana>

Cuando se irradia UVB a las células de la papila dérmica humana para inducir el envejecimiento, se confirma que el
envejecimiento se previene hasta en un 45 % después del tratamiento con medios acondicionados con células madre que

contienen Exosomas (antes y después del tratamiento).

Célula de papila dérmica de Cabello Control : Sin Tratamiento
humano Hasta 50m) VB iradiacin

. s . % Pre & Post <tratamiento : ExoSCRT
Proteccién contra la senescencia .
1,4

[ Anti-envejecimiento de las células de la papila dérmica ] 12

[ A -gal staining assay | ‘

PROPORCION DE CELULAS
ES
[=)
oo

o
=
w
30,6
w
=
w
0,4
0,2
0
uvB 50 mJ Pre- & Post-Treatment - _ Pre&Post
Tratamiento
*Ensayo de tincion de B-gal: método de prueba para verificar B-gal, una sustancia indicadora generada cuando las células envejecen, mediante tincién Control 50m)

azul

La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias
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ASCE

ASCEplus HRLV <Efecto — 3. Cabello. Prevencion del Blanqueamiento del Cabello>

Después de tratar con medio enriquecido con células madre que contenian exosomas,

Se confirmé que los exosomas son efectivos para aumentar la sintesis de melanina y secretar melanina al exterior

para promover el ennegrecimiento del cabello y prevenir el cabello canoso

Estimular el cabello y prevenir el
blanqueamiento del cabello.

[Promover el ennegrecimiento del cabello / Prevenir el blanqueamiento del cabello] ﬁ’M5H|: °"H°rag:a estimulante de melanocitos
ormal : no a-

* Patente KR 10-2265875 Arbutin: Supresion de la produccion de células de melaninja
Sin tratamiento: grupo de control tratado solo con a-MSH

Intracellular Melanin Extracellular Melanin L
180 4 1200 1 e
-
S 160 4 <
-~ Q 4
E 140 4 g 1000
07 ] 8= 4
pel 120 O® 800 -4
€ E cE
€ 5 100 =}
8> © > 600
< 80 o
=0 =%
g é 60 o s 400
© 40 4 ;s
a2 S 200 4
0 o N
No treatment  Arbutin Exosome Exosome i
Pty ey No treatment  Arbutin Exosome Exosome %
He Hg. 3pg/mL 6Hg/mL ' o]
Normal a-MSH Normal a-MSH #
* Melanina intracelular: se confirmé que la melanina acumulada dentro de las células del melanoma aumentd * Melanina extracelular: se confirmé que aument6 la cantidad de melanina liberada por las células de melanoma.
significativamente.
. La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias

primas.
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ASCE™

Estado de la I+D relacionada (Documentacion externa)

2. Promueve el cambio del ciclo capilar

MSC-EV (vesiculas extracelulares del I6bulo medio) activa las
células DP (células de la papila cervical) para promover la
transicion del ciclo del cabello del periodo de descanso al periodo

de crecimiento para promover el crecimiento del cabello.

SCIENTIFIC REPLIRTS

Extracellular vesicles derived from
MSCs activates dermal papilla cell
in vitro and promotes hair follicle
conversion from telogen to anagen
in mice

Ramya Lakshmi Rajendran(s’, Pradash Gangsdarani'’, Soom Sun Bak’, A Min OK',

Sentpithemar Kalmwthu', HoWon Lee’, Se Hwan Baek’, Liva Zhu’, Young Kwan Sung?, Shin
Young Mooy, Suvg Woo Lee’, Jaetse Lee' & Byeses Chest Ahe!

Ma 3968 5 3 COmMEN madial rotiem Iy this SToy, we kVertigItad the probferation, Migraton,
brenceol

V), In 263000, wa tesed the
hcacy ANSCEV e and madel MSCEV B

s sevates 'y nasdition, o
o ot cé S wneiGh 3 o
Jetradermal njection of MSC.£Vs i CSTBLIS ice prometed th Covertson 1o tekegen 10 3ndges ’

33, wetsa
Teggest hat MEC Vs scomace OF cotr,
*chvation 1 vro, and pcmotes haw grewth v {
[/

Fuente: Ramya Lakshmi Rajendran et al, Las vesiculas extracelulares derivadas de MSC activan las
células de la papila dérmica in vitro y promueven la conversién del foliculo piloso de telégeno a
anégeno en ratones, Scientific Reports 7: 15560

. La descripcidn en esta pagina se limita a las caracteristicas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene estas materias
primas.
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Algunos de los resultados iniciales (by Dr. De Felipe)
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Algunos de los resultados iniciales (by Dr. De Felipe)
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Algunos de los resultados iniciales (by Dr. De Felipe)
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Producto HRLV

( Vial liofilizado para el rejuvenecimiento del cabello)

(0] ] 1=1{\V/o) Un producto capilar para profesionales que mejora la raiz del cabello y

el cuero cabelludo

Un producto para profesionales de la piel que mejora la base de la piel.

Especificacion Formulacion 1: Polvo liofilizado 20 mg x 5 vials

Formulacién 1: Polvo liofilizado 20 mg x 5 viales

Formulacién 2: Diluyente 5,0 ml X 5 viales

Ingrediente Vesiculas extracelulares de rosa damasco (exosoma de células madre

comun de rosa)

Vesiculas extracelulares de rosa damasco (exosoma de células madre de rosa)

Principales Factores de crecimiento y péptidos relacionados con el cabello, etc.

Ingredientes Una combinacion de ingredientes activos optimizados para el cuidado
Basicos del cuero cabelludo y el cabello

Noggin, biotina, péptido de cobre, etc.

Factores de crecimiento, péptidos e ingredientes activos relacionados con la piel

Una combinacién de ingredientes activos optimizados para el cuidado de la piel

Puntos de Efectos de regeneracion y antiinflamatorios en la piel probados por el

Diferencia SRLV existente
Efectos multifuncionales en problemas complejos del cuero cabelludo y
el cabello, como la normalizacion de los ciclos capilares y el entorno del

cabello.

Solucidn capilar premium de nueva generacion que se puede aplicar a
diversas indicaciones, como la pérdida de cabello androgénica, la
pérdida de cabello inflamatoria, la pérdida de cabello circular y la

pérdida de cabello femenina. La descripcion en esta pagina se limita a las caract
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Only for internal training

Aplicable a problemas complejos de la piel.
(piel envejecida, piel inflamada, poros dilatados, cicatrices de acné, etc.)

Regeneracion fundamental de la piel y efectos antiinflamatorios

s materias
primas.

risticas de las materias primas de HRLV. HRLV es un medio acondicionado con células madre que contiene est
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