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DISCLAIMER

This document has been prepared by BIORCHESTRA Co., Ltd. (hereinafter referred to as "the Company") for the purpose of providing information in
presentations or materials made to proposed investors, and it is prohibited to export, copy or redistribute it to others.

Participation in the presentation of this document shall be deemed to be an agreement to comply with the above limitations, and please note that the violations
of these limitations may be considered as a violation of the law, which is ‘Capital Markets and Financial Investment Services Act’ in Korea, and ‘DTSA (Defend
Trade Secrets Act)’ in the United States. Applicable international laws and regulations may also be applied.

These materials are intended to inform you that if (1) is blinded from us to be unknown or unverified (2) provides us with economic value or managerial
advantage, and (3) the appropriate data will be subject to the requirements of trade secrets to be protected if the right person makes appropriate efforts to
maintain our confidentiality. Examples of trade secrets contain company details, management strategies, marketing plans, sales information, price structures,
research logic, research methods and results, product production and process, recipes, formulas, commercial designs, software source code, such as all the
information including databases developed independently.

Please note that the tables, figures, and phrases of the study results, test methods, and research logic contained in this document are prohibited from
unauthorized recording or copying. In addition, in the use of our authorized materials, only the tables, drawings and documents must clearly state our sources.

The “forecast or anticipated information” contained in this document is information that is not subject to individual verification. This is related to future events,
not past, and refers to the company's future management status and financial performance and includes words such as 'forecast', 'plan', 'expectation' and '(E)'.

The 'forecasting information' is influenced by future changes in the business environment and inherently contains uncertainties. Due to such uncertainties,
actual future results may be materially different from those described or implied in the forecasting information. In addition, the future prospect is based on the
current date of the presentation and the provision of data, and it takes into account the current market situation and the company's management direction,
and please note that it may change depending on the market environment and strategic revisions in the future.

The Company and its executives assume no responsibility whatsoever for any loss arising from the use of this material including errors and other cases.

This document does not constitute an offer for solicitation, sale, or offer of stocks, and no part of this document shall be the basis for any relevant contract and
commitment or investment decision. In addition, this document can not be used as an evidence of legal responsibility for the investor's investment results.
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Introduction (Team & History) BI@JEJE s )

Founder/CEO Branden JH (Jin-Hyeob) Ryu, PhD Year History

Louis St.L. O'Dea, MD

Msmagements  cMo modern KCeA e, B s022 ¢ Seriesc (BB mITED)
CFO Young-Gil Kim, CPA - BDDS polymer-GMP site in South Korea
P : _ ] 2021 US affiliate registration (BOSTON)
Headquarter Daejeon, South Korea  Quick fire challenge award in Neuroscience (JJ)
; US affiliate One Kendall Cambridge, MA * Open US office @ JLAB in NYC
Location . ffi POD in B
Research center Daejeon, JPOD@BOSTON, Open US o |c§ @ JPOD in Boston |
JLABS@NYC 2020 - Endless Frontier Labs program graduation (US)
» Series B extension (10 mil USD)
GMP site Daejeon, South Korea
2019 - Series B (17 mil USD)
Employees 78 (PhD: 26)

« Series A funding raised (3 mil USD for POC)

: MIRAE ASSET 2018 - Elected as Market Related Future Biotechnology
Investors CK T Development Business (South Korea)
MM . « Seed funding raised (0.5 mil USD), 5 employees
INVESTMENT et 2017
N i A it L4 kil e e _ i e TIPS (South Korea)
Total fund 29 million USD
raising o 2016 - BIORCHESTRA Co., Ltd. foundation
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Introduction (Company technology) B'@.ﬁg,

RNA TARGET DISCOVERY &
PATIENT SELECTION RNA PLATFORM BRAIN DDS PLATFORM

Transient set

A

microRNA
* PROPRIETARY SEQUENCE = BDDS™-CNS
| Brain-targeting polymer for nucleic acid delivery
|
Single-strand MRNA
ASO replacement
Protein p
Bty g Bt o JWLe °
(4-10 kDa) (600-10,000 kDa)
¢« Selection of individuals with Debbie Maizels/Springer Nature

upregulated expression of
a target microRNA within

clinically diagnosed population microRNA-based epigenetic reprogramming

mMRNA-based genetic reprogramming

+ Selection of individuals with
mutation of gene within

clinically diagnosed population

HIGHLY-EFFICIENT RNA-BASED REPROGRAMMING OF HUMAN BRAIN CELLS

=> REPROGRAMMING OF BRAIN CELLS TO CORRECT ABNORMAL FUNCTION THAT LEADS TO DISEASE
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Introduction (Pipeline & Technology) P

MODALITY INDICATION TARGET DISCOVERY PRECLINICAL PHASE /2 PHASE 2/3

microRNA-based epigenetic reprogramming of brain cells

BMD-001 | miRNA ASO + BRAIN POLYMER | ALZHEIMER'S DISEASE | microRNA 485-3p
BMD-001 | miRNA ASO + BRAIN POLYMER ALS, PD microRNA 485-3p
BMD-000 | miRNA ASO + BRAIN POLYMER EPILEPSY microRNA
BmRD-000 mRNA RT+ BBB POLYMER HUNTER SYNDROM mMRNA
BmRD-000 mRNA RT+ BBB POLYMER FTD mMRNA
RARE NEUROLOGICAL

BmRD-000 mRNA RT+ BBB POLYMER DISEASES UNDISCLOSED

. RARE NEUROLOGICAL
BmRD-000 | RNAi (ASO)+ BRAIN POLYMER DISEASES mMRNA

miRStra® Exosomal microRNA detection ALZHEIMER'’S DISEASE | microRNA 485-3p

BIORCHESTRA Drug Delivery System

BDDS™ BRAIN POLYMER

OPEN INNOVA TIO|N

I

miRNA: microRNA / mRNA: messenger RNA / RT: Replacement Therapy
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TARGET VALIDATION BICORCH

miR-485-3p induced AD neuropathological hallmarks can be reversed by TAMI-0320 (miR-485-3p ASO)

A

1. miR-485-3p in clinical samples 4. ASO-mediated miR-485-3p inhibition reverses
AD pathogenesis (PoC, ICV injection)
Frontal cortex Precentral gyrus CSF Human plasma Human plasma .
~3- S - - - 3 « ASO-mediated * Downregulation of
s § § s s inhibition neuroinflammation
t’:i i i § E a % 15 7 o 3
g 2 > 2 P p 3 3
g ¥ 3 i 3 © L 10 y
% % % PLEE 2l
Amyloid  Amyloid HC  MCI+AD IS = S =
PET () PET (+) ) l —
> T 0- s
% 3 X = & & - & F
. c - - & d of
2. Pathogenic role of miR-485-3p 3. Molecular function of miR-485-3p = < ' © Qﬁ o
& & &
<
SIRT1 regulation * AB clearance » Reduction of cleaved tau
Neuroinflammation @ * Neuroinflammation r:g 50— 2.0
*NLRP3 inflammasome = o S L. .
* Autophagy 2 %7 2o -
_ * 3-amyloi h T h 3 a0- 5 8 104
miR-485-3p AB production @ B-amyloidopathy & Tauopathy 2 40 ) g
- - 3 _ T C 054
gain of function PGC-1a regulation g Z 3
[a W -
study * Neuro-restoration I S s s>
Sy Tau production @ * Mitochondrial biogenesis A & T
E Vg & &
o -
Synaptogenesis CD36 regu_latlon + Drug: TAMI-0320 (in vivo-jetPEI® formulation, commercial)
> impairment @ Phagocy_t05|s : EOA: IICV IZJe|(-:tI10n~13 < old SXFAD mi
°B—amyI0|dopathy nimal model: 10 months old 5 mice

doi: 10.3390/ijms222313136
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DDS-UNMET NEEDS (ASO IV/IT injection) s

Brain is an inaccessible region of ASO materials

Currently, Naked ASO shows No blood-brain barrier penetration through intravenous injection and
only limited portion was delivered to brain and spinal cord through intrathecal injection.

Naked ASO administration via Intravenous Naked ASO administration via Intrathecal
© 30+
3 2 ®o
("H)-2-MOE gapmer: QWBA Results ——— = °
g 20 mg/kg Single IV Dose =0 2¢ hr- FEMALE Tissues Target Kq (%) S 204 o
S 225 | Liver -95 ®
D Kidney —-97 =
g ?:: ] Adipose -75 8
c Heart —65 8 104 o
-% 150 4 Mes LN —61 o °
'E 125 1 Diaphragm —50 <
8 100 4 Brain 0 8
§ 75 3 Duodenum —64 <
~ Stomach —55 =
o 507 x
2 - Lung —86 86%5888
R " o | Adrenal -90 o g T 20RO
= 9 533 & - Gall bladder —-95 O O .t ad
£§ $f$ ‘90 \7& «fjﬁff g’:} %Oébé;c';é’& Bladder —51 T 28
‘tfj:é\e* g ¥ ¢o j’@ fq’.fé? “fa,g @59 $ Prostate -79 e 5 8 0 8]
5 o S & 9 ©a
£ K>3 '3 f < ¢ =g L %
}_
Geary et al. Advanced drug delivery review, 2015 Ramos et al. The Journal of clinical investigation, 2019
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DDS-BIORCHESTRA Solution BIQRCHE

Innovative delivery technology for Nucleic Acid for CNS

Polyion
complex

7 Gl

(

LATY/O
Astrocytd
Endocytosis/

O

ranscytosis

BDDS™, Delivery system

PEG Cationic block

S\
AN
Ligand ..

Cross linking
microRNA 485-3p ASO

Microglia

TAMI-0320
(miR-485-3p ASO)

N, —
lonic interaction between ASO
and PEG-based cationic polymer BMD-001

3

Large Amino acid Transporter targeting strategy to make our proprietary platform technologies cross the
BBB and penetrate Brain cells through transporter-mediated transcytosis and endocytosis (TMT and TME).
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DDS (PoC - In vitro test) Bl@RCHEg&A

Avant-garde o) RNA
Successful delivery of ASO across brain cell membranes and into the cells

80

Neuron Astrocyte Microglia M cationic lipid based-ASO
s 159 1.5+ - POIylon micelle-ASO (BMD-001) 1. Primary microglia cell cultures
E = 5 1.59 _ are difficult cells to transfect,
a8 s 3 E’:o‘/ 60 - providing low efficiency of
s 1.00 & a8 - transfection and also are quite
= 1.0 —— g 1.00 @ 1.00 = vulnerable to death.
E x 1.0 —T— = 1.04 8 Front. Cell. Neurasci., 21 September 2018
. s £ == T 40 -
§ £ : 3
5 057 5 0.5+ 2 0.5 o
2 s g 20 -
E 0.05 g g 0.14
%50 —F— o« =

. | N i —
Oni 100nM onM 100nM ' ' 0 -
OnM 100nM Control 50 100 250 500 1000 (nM)
BMD-001 BMD-001

BMD-001

- Inhibition of target microRNA observed across the human-derived brain cells

 Noticeable safety for brain cells of BIORCHESTRA's drug delivery system compared to

cationic lipid-based delivery, showing the potential of safe applications in humans.
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DDS (PoC - In vitro viability test)
In vitro viability test

BIG@RCHESTRA

Avant-garde o) RNA

150 —e— SH-SYbY
—=—  Microglia
—— Astrocyte
- = w B —
2 10 B——p—9—% %
=
8
> 50
S -
>
0 T T T T T T T
CTL 5 50 500 1000 1500 2000 nM
100— —e— SH-SY5Y
—=—  Microglia
—— Astrocyte
50—

% cytotoxicity

|

CTL 5 50 500 1000 1500 2000 M

% viability

% cytotoxicity

150— —¥—
-o-
I -
Dl == S e
- L -
50
0 T T T T T T T
CTL 5 50 500 1000 1500 2000 hM
100— —¥—
-o-
o
—A—
50
-

Hepatocyte
Cardiomyocyte
HBSMC
HUVEC
HEK-293T
Caco-2

Hepatocyte
Cardiomyocyte
HBSMC
HUVEC
HEK-293T
Caco-2

Liver

Heart

Lung

Blood vessel

Kidney

Digestive organ (Colon)

Cell viability assay: WST-8 assay

Cytotoxicity assay: LDH assay

Remarkable cell viability of our formulation in various cell types derived from major human organs, showing the

potential of safe applications in humans.
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BIG@RCHESTRA

DDS (PoC - ICV injection) w2
Successful delivery of ASO across CNS
Intracerebroventricular (ICV) administration

*% *% * * *%

150 9 sededsn Fededede Fedekdk ek sk dedede *
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3
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(@)
(@]
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Q.
Relative Expression of
o

miR-485-3p (%)
3
|

Thoracic spinal cord

NCLH NCLH NCLH NCLH NCLH NCLH NCLH NCLH NCLH NCLH NCLH NCLH
y
Y
L/SsC . Cortex Hippocampus Striatum Hypothalamus Thalamus Midbrain  Cerebellum Pons Medulla Cervical Thoracic Lumbar
4 (| Lumbar/sacral spinal cord
;“ y L J l J
Brain Spinal cord

NC : Negative Control
L : Low dose
H : High dose

- Inhibition of target microRNA observed across the CNS of mice following ICV administration
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DDS (PoC - 1V injection) BI@RCHEﬁA

Avant-garde o RNA
Successful delivery of ASO across CNS

IVIS imaging

=

)]

o
]

Intravenous (1IV)
Administration Inhibition of target microRNA
observed across the CNS of mice

following IV administration Rodent NHP

Naked Non targeted- BMD-001

Relative Expression
of miR-485-3p (%)

50 - TAMI-0320  BMD-001
Two-way P value P value L
ANOVA summary E
0 L] T 1 1 L L L T 1 60
O 2 2 O & ¢ O & ¢ Interaction 0.9333 ns B
2 12 12 2] [2) 2 .
S S8 TS -
$ S $ 8 $ S -
S OF SO S & Drug 0.0001 s 108
o X
Cortex Hypothalamus Spinal cord . . -
(':_umbar) Brain region 0.9602 ns 0
00:30:04.545 01:00:09.024 01:30:13.497 20

Radiant Efficiency

¢ plsecjcm ’{5!.

pW/fcm?2

Color Scale
Min = 1.50e38
Max = 8.00e8

: BMD-001 (BIORCHESTRA’s ASO formulated with BDDS-
* Opening the skull - EGFP signal (Ex/Em =489/511): Brain parenchyma (Auto fluorescence) CNS) delivery across the BBB fOIIOWing Iv injeCtion' BBB

* Cy5.5 labeled RNA loaded micelle - _ - R _
* Stellaris s-5, Leica - Cy5.5 signal (Ex/Em = 672/690): Cy5.5 labeled ASO loaded micelle (BMD-001-Cy5.5) penetratlon of BMD-001 is superior to the non targeted

B * Micelle administration by 1.V. injection (tail vein) BMD-001.
using catheter
% * Imaging time: up to 90 min
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In-vivo preclinical efficacy data (AD animal model) - IV injection
BMD-001 treatment once a week for 4 weeks (5XFAD) / Single injection (3xTg)

BI@RC
Avantsgardes

1. Downregulation of neuroinflammation
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4. Improved cognitive function
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2
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o
Fig. 1 Measurement of spontaneous alternation in the Y-maze. A high percent- 204
age alternation is seen as a high proportion of entries into consecutive arms. A
low percentage alteration (e.g., poor working memory) is seen as a higher o<
proportion of repeated entries into the same arm
Control  BMD-001
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In-vivo Biodistribution of BMD-001

A

BI@RC
Avantsgardes

Mice

C37BL6/J

Region

Brain

Cortex

Hippocampus

Cerebellum

Striatum

Olfactory bulb

Hypothalamus

Thalamus

Medulla

Midbrain

Pons

Spinal cord

Cervical

Thoracic

Lumbar

Muscle

Cardiac

Skeletal

Other organs

Lung

Spleen

Liver

Kidney

TAMI-0320=ASO

Distribution of TAMI-0320 in brain subregions

Medulla
Thalamus 2.9 %  Hypothalamus

3.7 % L1%
Striatum ’ \ \ /

51% \

[Organ / Liver ratio]

Brain 0.29/1

Spleen

Muscle

Cerebellum

Kidney 82 %

Lung

Spinal cord

0.0 0.5 1.0 1.5

[Organ / Kidney ratio]
Kidney i |

Liver

Hippocampus
11.1 %

[Brain]

Olfactory
bulb

Brain 14.4 %

Spleen
Muscle

Lung

Distribution of TAMI-0320 in spinal cord

Spinal cord

0.0 25 5.0 7.5 10.0

[Organ / Spleen ratio]
Spleen [ 7]

Liver

Brain 1.18/1
Thoracic

Muscle 56.3 %

ANy

Kidney
Lung

[Spinal cord]

Spinal cord

0.0 25 5.0 7.5 10.0
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Summary of BMD-001 in vivo safety data B'@..B,E';E ¥ )

No test article-related changes in Single dose and Repeat dose Toxicology studies

Non-GLP Tox studies in Rodents

+ Single IV infusion dose (systemic Tox)

* no test article-related adverse effect

« No mortality, abnormal clinical signs, no changes in body weight, hematology and serum chemistry

Non-GLP Repeat Tox studies in Rodents

« Multi-IV bolus injection dose (low & high dose / 5 times / once every week)
* No test article-related adverse effects
« (no mortality, abnormal clinical signs and gross findings, no changes in body weight, hematology and serum chemistry)

Non-GLP Tox study in NHP

« Single IV infusion dose (systemic Tox)
* No test article-related adverse effects
* (no morality and abnormal clinical signs, no changes in hematology and serum chemistry)

GLP Tox study in Rat and NHP (On-going)
* Multi-1IV infusion dose study design for 7 weeks and 13 weeks
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Y
Biomarker strategy Bl@BCIf :z:

To increase the success rate of BMD-001 clinical trial through a precision medicine approach

miRStra® can be used as a companion diagnostic for patient selection and treatment monitoring for BMD-001 trials in AD
Patients will be selected and monitored by measuring miR-485-3p expression level

Patient Selection » AD therapy
. BMD-001
/ Clinical AD diagnOSiS \ Saliva exosome Plasma exosome : Polyion complex micelle containing TAMI-0320
o - o= a8 TAMI-0320 : Antisense-oligonucleotide of
i o B miR-485-3p
miRStra®: 5 o a% N 8o
microRNA 485-3p 2 o < . A "
detection kit s 2 oo
g - g e & TAMI-0320
g g inhibits specifid \
. . icroRNA
[mlR-485-3p expression ] < . < L e
\ ) i P B
t . t o In vivo long-term blood circulation
B i Ao °7 Normal  McCI High BBB penetration ratio
PETC) PETio)
" Q = -logld (p-walue)
Monitoring treatment effects <« v

: We will monitor the effectiveness of BMD-001 throughout the clinical trials.

ASO Target microRNA
—Ho

g

=
1
]

-
o
1

P =0.094
R2=0.994

(=4
@«
1

Relative to control (log2)
-
o
1

Relative to control (log2)

e
=

1 1 T 1 1 1 1 1 1
0 10 20 30 40 0 10 20 30 40
Time (hr Time (hr
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SUMMARY B@ﬂﬁ'ﬂ.ﬁ RA

et

Novel science (BMD-001)

Novel RNA delivery system (BDDS

Table 1 Challenges erected by evolutionary barriers to RNA
therapeutic delivery BIORCHESTRA Innovative RNA delivery system

Feature Challenge for delivery

Oligonucleotide size and charge Too large or too charged to passively diffuse
across the lipid bilayer
RNase susceptibility Rapid degradation by blood and tissue RNases.

Small-sized and minimized charged formulation enables efficient delivery of RNA
into the cells

Formulation structure avoids rapid degradation by blood and tissue RNases

and liver scavenger receptors
Immunogenicity Oligonucleotides activate extracellular and
intracellular innate immune responses
Endocytosis Oligonucleotides are taken up, but trapped
inside endosomes

accumulation
Formulation avoids endosomal TLR-RNA sensing pathway (Innate immune responses

Reticuloendothelial system Rapid clearance from the blood by the kidneys = Formulation dramatically reduces rapid clearance from kidneys and liver

Proprietary formulation enables efficient endosomal escape of RNA

Nature Biotechnology (Nat Biotechnol) ISSN 1546-1696 (online)

Biomarker strategy (miRStra®)

« miRStra® is a tool for identifying patients earlier and tracking neurodegenerative diseases with BMD-001 as a
precision medicine approach
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FUTURE DIRECTION OF BIORCHESTRA BIIDRCIE

PROGRAM TARGET MODALITY STRATEGY

» Transient inhibition of target microRNA * Internal program
» Controllable manner * Collaboration

microRNA-based

: . . Overexpressed microRNA ASO
epigenetic reprogramming

ASO Durable silencing of target mMRNA IVorlT * Internal program
Mutant mRNA
BRAIN CELLS mRNA-based SIRNA Durable silencing of target mMRNA IVorlT * Collaboration

genetic reprogramming * Transient expression of target Cas mRNA

& Guide RNA IT + Collaboration

Mutant DNA Gene editing complex

» Transient expression of target mMRNA

NI TR TR e Controllable manner

IVorlT * Internal program

« Internal Brain cell reprogramming program expansion

« Open collaboration (Indication collaboration)

« Cellular reprogramming in other organ systems is ongoing (Muscle, lung, ocular, joint,
cancer and immune cells)
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BIRCHESTRA

We strive to provide solutions to incurable diseases through innovation in RNA therapeutics

Despite the triumphs in scientific research, numerous people still suffer from incurable diseases.
In particular, there are no disease-modifying therapies for neurodegenerative diseases.

This is not someone else’s problem. Incurable disease affect ourselves, our children, our families and our friends.
We develop novel drugs for in incurable diseases for all of humanity and the people dearest to us.

Thank you

Contact Information

General: info@biorchesta.com

Investor & Medial Relations: IR@biorchestra.com

Partnering Opportunity: BD@biorchestra.com

Careers: HR@biorchestra.com

Korea : #615 ~ 619, Unit B, 17, Techno 4-ro, Yuseong-gu, Daejeon, Republic of Korea 34013
USA : 245 Main St, Cambridge, MA 02142, United States
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