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% Therapeutic Potential of Progenitor Cells

MUSECEL. L™
INNOVATIONS

Mesenchymal
Progenitor Cells

Topicallspray Injection Scaffold Systemic

Duscher D. et al. Stem Cells in Wound Healing - The Future of Regenerative Medicine? Gerontology 2015



Diabetic ASCs Display A Reduced Neovascular Potential
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Diabetic ASCs Remain Impaired Following Regenerative
Hydrogel Scaffold Seeding
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Diabetes Impairs the Regenerative Potential of ASCs In

Vivo
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Diabetes Selectively Depletes ASC Subpopulations
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Diabetes impairs the angiogenic potential of

adipose derived stem cells by selectively depleting
cellular suhnonulations

Robert C Rennert, Michael Sorkin, Michael Januszyk, Dominik
Duscher, Revanth Kosaraju, Michael T Chung, James Lennon,
Anika Radiya-Dixit, Shubha Raghvendra, Zeshaan N Maan,

C'[ Michael S Hu, Jayakumar Rajadas, Melanie Rodrigues and

Geoffrey C Gurtner

Division of Plastic Surgery, Department of Surgery, Stanford University School of
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Diabetes Selectively Depletes BM-MSC Subpopulations
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Diabetes irreversibly depletes bone marrow-
derived mesenchymal progenitor cell

subpopulations
Michael Januszyk, MichaelSorkin, Jason Glotzbach, Ivan Vial, Zeshaan
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Are Similar Depletions Happening in Aged Tissues?
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Aging diminishes the function of ASCs
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Aging Selectively Depletes ASC Subpopulations
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Aging disrupts cell subpopulation dynamics and
diminishes the function of mesenchymal stem cells

i

Dominik Duscher, Robert C Rennert, Michael Januszyk, Ersilia
Anghel, Zeshaan N Maan, Alexander ] Whittam, Marcelina G.
Perez, Revanth Kosaraju, Michael S Hu, Graham G Walmsley,
Melanie Rodrigues, David Atashroo, Sacha Khong, Atul ) Butte,

and Geoffrey C Gurtner
Division of Plastic Surgery, Department of Surgery, Stanford University School of

Medicine
Angptl Angpt2 Adam10 I |
| |
o~ o~ "A | |
Gatab Hifla Sod?2 Cluster | |
p<10° b o e
o~ 1L ||A Selected Cluster 1
s Defining Genes:
copy number = Young Hifla p <1097 Adam1@ < 103

Sod2 p<10

Mef2c p <10
Cxcl12 p<10%

Bmp2 p<100
Ccl2 p<100



Aging Selectively Depletes BM-MSC

Subpopulations

Figure 2: Young BM-MSCs contain a higher proportion of cells belonging to a T
subpopulation correlated with a more regenerative molecular phenotype E T

1-SNE Based Representation of Old Subpopulations

Cluster Contribution by Age

v
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Khong SM... Duscher D. ... Gurtner GC. Single Cell Transcriptomics of hMSCs Reveal Age-Related
Cellular Subpopulation Depletion and Impaired Regenerative Function. Stem Cells 2018



Diabetes and Aging Cause Ubiquitous Alterations
in Progenitor Cell Subpopulation Dynamics
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The Basic Characteristics of the

DEZAWA
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Muse repair movie

2021


Multilineage-differentiating stress-enduring (DEZAWA MUSE CELLS™) MussCELLE
Pluripotent reparative endogenous stem cells 7 |

Pluripotent

Macrophages Colls

DEZAWA MUSE CELLS™

have dual features of Macrophages "'"-
and Pluripotent cells

SSEA-3(+)

SSEA-3 (Stage-Spi icmbryonic Antigen 3)
is a surface marker for pluripotent stem cells

Fertilized egg — inner cell mass ES Cells iPS cells




This strategy is available for various diseases because Muse cells are
pluripotent.

Sphingosine-1-P & NO heed 1or
gene introduction.

@o RY

Neo-vascularization

MUSECELL ™ @ HLA-mismatch donor-

INNOVATIONS .
Muse cells can be directly
administered without
immunosuppression.

Donor Muse cells

~. 0.9 %

Anti-apoptosis
Anti-fibrosis

@ Long-term
survival as
functional cells

@ Administered without rejection.

intravenously. No need for
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HGF, VEGF, IGF, PDGF,
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Rabbit acute myocardial infarction; Cir Res, 2018
Mouse chronic kidney disease; JASN, 2017
Mouse epidermolysis bullosa; J Invest Dermatol, 2021
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DEZAWA MUSE CELLS™ accurately migrate to damaged sites by sensing sphingosine-1-P,
a universal damage signal common to all organs.

Mouse lacunar stroke: 1 day after Rabblt acute myocardial infarction: 3 days after mtravenou

- heart brain liver spleen kidney stom
Vehicle Nano-lantern(+)-Muse -

pancreas muscle skin

i] D Cir Res., 2018

S1P receptor was blocked in
DEZAWA MUSE CELLS™ (2 weeks).

DEZAWA MUSE CEL

Abe et al., Stroke, 2020

Distance from occlusion Yamada et al.. Cir Res. 2018
9 i :

DEZAWA MUSE CELLS™ > DEZAWA MUSE CELLS™ +JTE-013
(S1P receptor antagonist)



Pluripotent DEZAWA MUSE CELL™ differentiate into a broad spectrum_
- in vitro and in vivo. .
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Cardiomyocytes

Neurons

Hepatocytes

o

DEZAWA MUSE CELL™ differentiates into targégfc
phagocytosing apoptotic cells.

DEZAWA MUSE CELL ™ ~
o  gm— .
4 » T @ i
. . _,,——""6Phagocytosis
) ; - - —
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Wakao et al., Cell Mol Life Sci,

2022




Wakao et al., Cell Mol Life Sci,
% 2022 S
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Human DEZAWA MUSE CELL™ : mouse apoptotic liver fragments 24-h
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MUSECEL |~ Differentiation of DEZAWA MUSE CELLS™ in the brain proceeds in days.
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Day 3: NeuroD Day 7: MAP2

(Neural precursor marker) (Mature neuronal marker)

GFP-Muse

Brain Deep site Brain Deep site

Human-DEZAWA MUSE CELL™
(GFP+) in rat post infarct tissue,

2015

Stem Cells, 2015



DEZAWA MUSE CELLS™ reconstructed the neural circuit in rats

. Sensory tract3 months
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DEZAWA MUSE CELLS™ can be treated by nasal

NeuN

GSTpi

GFAP

administration for brain diseases. Yamamoto et al., Sci Rep

h-Mito

Negative control

Muse cell
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Clinical Trials




DEZAWA MUSE CELLS™ can be purified from various tissues.

Ratio ~1/3000

bone marrow

Donor

UC/placenta
0

synovia

Patient
Mesenchymal stem

cells (MSCs) &
fibroblasts (several
%)
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Donor DEZAWA MUSE CELLS™ have not been rejected for over 7\

DEZAWA MUSE CELL™ prepration

D . w/o HLA-matching or
onorbone marrow immunosuppression

Stroke,
2018~

J Cereb Blood Flow
Metab, 2023

Epidermolysis

1/10 ~ 1/15 of Bullosa, 2018~

Isolation/Expansion

L[]
Drip Intravenous

~ 9. 495

J Eur Acad Dermatol
Venereol, 2021

il

| Stem Cell Transl Med, 2024

ALS, 2021~

Cell Transpl,
2023

COVID 19-
ARDS, 2021~



Open-label clinical trial for acute myocardial infarctic
NNSTATIONS ~12% recovery of left ventricular ejection fraction at 12
treatment o

Noda et al., CirJ, 2020

20

*kk

Circulation Journal HAP'D CU MMUN'G“TIBN
doi:10.1253/circj.CJ-20-0307

Safety and Efficacy of Human Muse Cell-Based Product for
Acute Myocardial Infarction in a First-in-Human Trial

Toshiyuki Noda, MD, PhD; Kazuhiko Nishigaki, MD, PhD; Shinya Minatoguchi, MD, PhD

Background: Because ST-elevation myocardial infarction (STEMI) extensively damages the hear, regenerative therapy with
pluripotent stem cells such as multiineage-differentiating stress enduring (Muse) cells is required.

Methods and Results: In a first-in-human study, 3 STEMI patients with a left ventricular ejection fraction (LVEF) =45% after

successful percutaneous coronary intervention received intravenously 1.5x107 cells of a human Muse cell-based product, CL2020. 40
The safety and efficacy on LVEF and wall motion score index (WMSI) were evaluated for 12 weeks. No adverse drug reaction was

noted. LVEF and WMSI were markedly improved.

LVEF (%)

0.5

Wall Motion Score Index

Conclusions: The first-in-human intravenous administration of CL2020 was safe and markedly improved LV function in STEMI
patients.

Key Words: Acute myocardial infarction; Muse cell-based product; Safety 3

u T v T v T ¥ T v T v v v 00 T T T T T T T T v T v T ]
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

Time after CL2020 administration (weeks) Time after CL2020 administration (weeks)

Figure. Changes in cardiac function before and after the administration of
CL2020.

(a) Left ventricular ejection fraction (LVEF)

(b) Wall motion score index (WMSI) before 24h, 8 days, and 2, 4, 8, and 12 weeks
after administration of CL2020.

*p<0.05,%¥P=0:01, & ~*R-0.00



Niiziuma et al., ] Cer'e"'b‘:
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wess=xe Randomized placebo-controlled double-blind clinical trial fc

) cli ||'\3r| |+a cfrni/n
Patient baseline
/‘ k’ w h m P‘l A Severe disability (modified Rankin Scale [mRS] 4-5)

VT mRS4 Bedridden, incontinent, or needing help for Walklng

No Nonsignificant Slight Moderate Moderately §evgr_e Dead tOIIet use
symptoms  disability disability disability severe disability
disability
modified Ranking Scale (mRS) Intervention

A single dose of donor-DEZAWA MUSE CELLS™ at 2~4 Weeks
after onset.

LA-matching test or immunosuppressant
FMMS Total

@® DEZAWA MUSE CELLS™

50— @ Placebo DEZAWA MUSE CELL™ Group

~70% became independent when using trains, walking, toilet, and
eating.

~30% of the patients regained their pre-stroke function and
returned to work.

Placebo Group
None recovered to the point where they could return to work.

0 4 8 12 16 20 24 28 32 36 40 44 48 52
weeks



In the clinical trial for ischemic stroke, around 24% of the DEZAWA MUSE CELL™
group patients had happy side effects: hair growth and hair color change.

L ZUZU, 2% V0, dAcc DO, 70 : 5
occurrence of psychiatric disorders (CL2020. 16%: pla-
cebo, 70%; P=0.004) and insomnia (CL2020, 16%:;
placebo, 60%; P=0.016) were significantly low in the
CL2020 group compared with the placebo group. Up
to week 12, ARs occurred in 7 (28%) patients in the
CL2020 group and 1 (10%) patient in the placebo

i“

group. In the CL2020 group. 3 (12%) patients had
hair discoloration from gray/white to black by week
12, and 3 additional patients had hair discoloration
between week 12 and week 52, for a total of 6 patients
(24%); no patients in the placebo group had this AR.

-

J Cereb blood Flow Metab, 2023

Gray hair turned black, and hair growth
occurred.



ALS mouse model (17 week-old) Yamashité--:"e:t_
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MSC DEZAWA MUSE CELLS™ Vehicle
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Yamashita et al., Cell Transpl,

2023

32

ALS-FRS-R score

28

24

20

Phase II open-label clinical trial fo :
Six doses of donor-DEZAWA MUSE C

Muse cell IV therapy Post-Observation

Pre—Observation !

From —1 to =3 Zone

O O in Pre—observation period
@
; o ) ®
Pravided by
Koji Abe, MD, PhD
Head of National Center Hospital
Natlonal Center of Neurology and Psychiatry
-12week 0 4 8 12 16 20 24 32 40 week 952

(each time 1.5 X 107 cells)




Phase I/I1a clinical trial for cervical (C4~C7) spinal C-o_
donor-DEZAWA MUSE CELL™ intravenous drip witho

%

MUSECEL L™

R Immunosuppressant.
Recovery of motor Touch sensory Activities of daily..
function o * . * -
* i - < 3
3 * : = u ¥
________ o *[* =z ;‘é -
Spinal Cord v 52 - 2" l
2 w - g g = 8 & P i
Injury 1 ] I : .
M O t o r ? 41\..'«I liw Zéw Siw 1} B 12w 28w 52w & 0 aw 12w 18w 52w
function loss DEZAWA MUSE 1

CELL™
iv 3 weeks after 1 year after

Sensory only

around the A

anus

movement movement movement support
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Phase I Open-label clinical trial for neonatal hypoxic-ischemic encephalopathy:
donor-DEZAWA MUSE CELLS™ intravenous drip without immunosuppressant.

Hypoxic Ischemic
Encephalopathy

Hypothermia
For 3 days

DEZAWA MUSE CELL™ iv
(5-14 days after birth)

Sato et al., Stem Cell Transl Med,
2024

Donor Muse cell treatment
1.5yr :
Low dose (1.5M cells) High dose (15M cells)
100.0% (3/3) 100.0% (6/6)
Respiratory support 0% (0/3) 0% (ore)

O
Development at a
normal level (KSPD) 66.7% (2/3) 66.7% (4/6)

KSPD: Kyoto Scale of Psychological Development
Assesses a child's development in 3 domains:

()

Cognition & Language &
Adaptation Society

*including 42pél_ nts,

Baby Cooling Japan data base

91.5% (451/493)
17.7% (87/493) *

33.1% (57/172) *

,ﬁ

Posture &
Exercise




»,In a clinical trial for neonatal hypoxic-ischemic
encephalopathy in Japan, a single dose of donor-
Muse cells was administered to very severe
neonates. The results showed remarkable
therapeutic outcomes that far exceeded those of
existing treatments, and the findings have been
published in an international journal. With standard
treatment, approximately 10% of children remain
bedridden and require mechanical ventilation.

- However, all the babies who received Muse Cells

attending kindergarten.”

Mari Dezawa, MD, PhD

Tohoku Univ Graduate School Of Medicine
MuseCell Innovations PTE Ltd



Epidermolysis bullosa (EB):
MoSECEL L~ Caused by mutations of the epidermis- dermls
There is no cure. "

Prof. Katsuto Tamai, 2018, Igaku-nb-a |

g Epidermis

< J— Basement membrane

Dermis

Separation of
epidermis and dermis
(blister formation)

Collagen VIl anchoring the
basement membrane to
dermal structures




%8 Human DEZAWA MUSE CELLS™ were maintained mteg-ra-te__

epidermal and dermal cells in the mouse Col-17-/- EB model

MUSECEL L™
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without immunosuppression for 6 months.

2020

1 Week after ivadmin
Muse non-Muse Vehicle

e 15

L

<
)

.
o

Muse non-Muse Vehicle ’1*’0105

Lesionzal skin

0.5

Intact
ear skin




Human DEZAWA MUSE CELLS™ were maintained in
epidermal and dermal cells in the mouse Col-17-/- EB
without immunosuppression for 6 months. .

.
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Fujita et al., ] Invest Dermatol, Human col7, col17 detected in the
2020 mouse skin

CL2020 Vehicle Human skin
Before
‘Treatment : 6 Month

¥ . b
q) u
wny ‘ i
5 L «
2 3

Human
Collagen
7

Human

Collagen

17

60 -

50 o - -2
_._Muse 5 '§“,.-**

AQ o

20 +

6 Month

% of body surface area

Months after treatment



Open-label phase 1/2 clinical trial for ef
ymece bullosa: .
Single iv of donor-DEZAWA MUSE CELLS?

Fujita et al., ) Eur Acad Dermatol Venereol 2021

| _ A statistically significant reduction in'_fs__:.
a Patient 1: 26F, right lower leg area was observed for the first 3 months
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The rejection of engrafted DEZAWA MUSE CELLS™ causes the loss o

o

KRGvATIONS @ Uchida et al., Stroke, 2017

 Infarction Mouse lacuna stroke
o 1 0_- v * xw Rl model
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U ) —
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Int ) Mol Sci, 2023 15 after SCI
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cases of improved function worsening were observed even after 7 years in clinical tric




MUSECELLL™
INNOVATIONS

Fundamental difference between

DEZAWA MUSE CELLS™
and MSCs




MUSECEL L™

e The character of DEZAWA MUSE CELLS™ and nonQM IS
different.

Non-Muse MSCs

S @

DEZAWA Muse
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Intravenous
injection

Crere

Anti-apoptotic

factors
. . ;
Anti-fibrosis ?n'il-lpﬂammatory :.
factors actors

The bysta



%8 DEZAWA MUSE CELLS™ are clinically superiol
MSEEE because...

1. Under intravenous injection: In clinical trials:
~15% of Muse cells home to the site of damage. -
Fewer than 1% of MSCs, if any, home to the site of damage.(Freyman ot al E

H
ea{y (i ion DEZAWA MUSE CELLS™ were used per patient:
MSCs requires 0.1~1 billion cells, a 10-fold greater number.

3. DEZAWA MUSE CELLS™ migrate to sphingosine-1-P, a universal
damage.
MSCs respond to CXCR4 and SDF-1, not specific for damage.

Rabbit acute myocardial infarction model (Cir Res
2O?BSQJIays IV : 2 Weeks IV

heart lung brain liver spleenkidney stomach intestine colon pancrmuscle skin liver spleenk|dneystomach mtestme colon pancrmuscle skin
— = - - W ) . 0 \ %
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DRSS = e
INNOVATIONS

Muse cells are naturally existing non-tumorigenic reparative pluripotent stem ce

There is no need for

* surgical approaches

* gene introduction for rendering pluripotency

* differentiation induction into the target cell type
HLA-matching test for donor cell use

* Immunosuppressant treatments

THANK YOU !




INNOVATIONS

DEZAWA MUSE CELLS™ are contained in MSCs at several
percent.

= Lo
ot 70,
o - AN
A 5% oA v f ;

* Could administering large amounts of
MSCs have the same effect as

administering DEZAWA MUSE CELLS™?

* Is there any merit in purifyin DEZAWA
MUSE CELLS™?




MUSECEL L™

RRevAToRE Why DEZAWA MUSE CELLS™ in MSCs are not effécl
Because a large number of Non-Muse MSCs disturb D
CELLS™ ;




INNOVATIONS

Therapeutic effects under the same number of
cells

DEZAWA MUSE CELLs™ Non-Muse MSCs MSCs

n - L]




The same number of non-Muse MSCs an
therapeutic effect than DEZAWA MUSE CElI

&%

MUS=E =0 L
INNOVATIONS

Yamada et al., Cir Res
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INNOVATIONS

Therapeutic effects in MSCs vs purified DEZAWA MUSE

CELLS ™

>

DEZAWA MUSE CELLS™




MUS=E =0 L
INNOVATIONS

Comparison of efficacy between a purified small number of
DEZAWA MUSE CELLS™ vs. MSCs containing the same number of

Muse cells.

Same Number of

DEZAWA MUSE CELLS™ 4&&6
@

DEZAWA MUSE CELLS™
0.3 M Muse cells

MSCs
0.3 M MIuse cells

n
30 M MSCs
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