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1-1. GlobalmMRNA market trend Lem @ nex Inc.

Rapid growth of the mRNA market

Global mRNA Vaccine & Therapeutics market size il
CAGR
13.03%
[2021-2030)
2021 2024 2027 2030 Source: Precedence Research
r X B Trend changes < 4
.
Covid-19 Y ] * Moderna, BioNTech: Initiate development of additional Vaccine
(MRNA-LNP vaccine) Emerging as infectious disease mRNA vaccines +
a hext-generation * Development of universal vaccines 3
vaccine platform” @ Therapeutics
* Current mRNA therapies in clinical trials: 5 pipelines : Expansionof
T * Estimated Sales Over: $2 Billion mMRNA coverage
expedites development of Development of mRNA therapeutics platform
mRNA therapeutics” to replace an existing protein drug
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1-2. The need for gene therapy and mRNA vaccine development Lem @ nex Inc.

Delivering Pandemic Vaccinein 100 Days

REPORT TO THE PRESIDENT

Biomanufacturing to Advance the
Bioeconomy

Expcutive 0fFfice of the Provident

Presidess's Coancil of Advisors an
Siiene asd Yechnalogy

P&NDEM:C .
MANAGEMENT AT _
DISTRICT LEVEL AR ©

e 435

December 20022

Inkilnos of Dancore s 100 Days to Outrace the Next Pandemic

Sl 230119, Woarld Economic Forum
(= © © © ©
Vaccinate the world in six month
GatesMotes "‘No more pandemics’
SARS MERS CoOVID-19
Virus H5N1 EVOLA Zika

- {corona) (corona) (corona) Delivering Pandemic Vaccine in 100 Days

8,000 1,630,000 8,400 1,200 100 million 760 million 5] 22.07.14, 1 Engl Med / CEP
Discovery to delivery in 100 days

Deaths 770 19,600 4033 450 MR 6.8 million : RNA therapeutic & their role in future pandemic

|;E‘;_E| 2022 1(4); 267-277 Maccine Insights

1ex Inc.



1-3. Global Vaccine Ecosystem

Lem ' nex Inc.

Therole and mission of intemational organizationsin respondingto the pandemic

What is COVAX?

COVAX

Coalition for equal supply of COVID-19 vaccines around the world

CEPI Gavi@® unicef@® )b

144 countries and territories

COVAX has delivered 1 Dillion doses to E
D

35%01‘ these doses have been delivered to
86 low-and middle-income countries @

100 DAYS MISSION

Develop a safe and effective vaccine within 100 days
to respond to the next pandemic “Disease X"

@ O

Accurate & Rapid
Diagnosis

Prevention and
Treatment

Mass Production

BILLé¢MELINDA
'GATES foundation

CER]

*Established in2017

* International organization thatsupportsvaccine devel opment for infectious diseases
*53.5 billion fundraising with full support from the Bill & Melinda Gates Foundation

CEPI supported Covid-19 vaccine

moderna AstraZeneca £  4GCH . o RPN

novavax:
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1-4. Medical Unmet Needs of mMRNA vaccine & therapeutics?

Lem ' nex Inc.

1. Stability issue (cold chain)

2. Safety: Systemic side effects

3. Speed: How to prepare "100 days mission’ for next pandemic?

COVID-19 VACCINE SUPPLY CHAINS

Sh I}f"('l‘ s Fuehlh ratiufes Ditwidn ~TOC (-109F) 30 =20C (-&F] from maewlas ot 10 o0d Lher,
quines. the construction of new warehowses and upgrades of air and road bransport

Cold chain 1: mRNA Vaccine

Prrodglad e Lo '. VI {Ed DBk Tarey, e .| T wel
Pl 1 BTG AN l\.l-'. I|J .'.':.' Ll BEES &F
afdm e bue Slines L 2 < FBC (- 10%F] [EOTECE I EERT LR FTERT )

r-r Cie Do 1 0o

oLl Wakipird
Ih..{'.

‘-rpﬂnr-.car-b-:' sinred ab ambsent lemperatures between 20 [ISF) amd BC [44F) from muanufachurer 1o end wier
i can make use of g 'S,"‘""I'I:l 3 Chgeti an '.:l ruciure and be more fasdy dhsiribuded

- 595> i “5---5;

rant : - ten long periods
et emand trtaep z:l;:.s_l.pqpnm withaul resnatiting :-ue-:!:- Seatr dnation temperabune

Cold chain 2: Viral Yector Vaccine

] Caf L

In order to supply LNP-mRNA vaccine, -80'C must be maintained, causing
problems with geographical shipments

Potential allerglc triggers: in
a X Hndlrnlmﬂﬂ 1 waccine
Camponants Moderna COVID-TH vattine: _,-"f \\
Beitren Cinvuineridl SEHA esuasdiing T wiwl
apllor 5] plyongroten of SRS Cove 3 Pebpinplne
L e T
e e PuE-09)
1.3 et Al S
Vometbarrpetrribytr g ol 2008 o —
]
1 T-airaroyl-an- gy orc-J-phoaphochoines
Cruke o A
Inmal =
i1

RAdlesglc reaction due to PEG comtalned in drugs, intravencus
substances, food additives, and other products

Maderna vaccine for COVID-19 (mRNA-1273)

Hyper IgE induction 2

| Teometumel {Allergy, 2021)

'PEG/Tromethamine/Trometamol’, additives used for LNP-mRNA,
can cause a systemic allergic reaction
L:nmEE;urnlnL




1-5. Lemonex’s DDS platform DegradaBALL can addressthe unmetheeds Lem @ nex Inc.

1. Stability issue (cold chain)
: DegradaBALL improves the thermo-stability of mRNA - Supply vaccine without freezing!

2. Safety: Systemic side effects
: Avoids systemic circulation of vaccine through blood vessels and minimizes side effects by forming a DegradaBALL depot at the
injection site

3. Speed: How to prepare "100 days mission’ for next pandemic?
: Highly stable for more than 2 years at room temperature and enables to stock up on inventory through pre-production and to provide
the mRNA-DegradaBALL vaccine quickly to the next pandemic and new variants

Before Pandemic ——; After DegradaBALL-mRNA
: 1) Depot formation

iy & -
e, : i y
Emm ! & + » %
# : gwﬂ;hes“ i m i i, LEM -3 iihll‘u&’“:f_‘:ﬂ adf.- -/
:

Safer mRNA Vaccine
with DegradBALL |

EEEsEtesS o
| —

Pre-production of DegradaBALL
and stock storage in advance

e 22

Difficulty in pre-production

[
with DegradaBALL! 3) Minimized exposure ..._w_J Lr.\_l_-p_LLl. R o oy e | L-p_L

EE"S y %2 ‘100 days mission’ achieved

through blood vessel
- Fast mRMNA production & Ho need for encapsuation process oh

- Simpie box package process with the stored DegradaBaLL vial and AP vial
2) Accumulation and

- Estabkshment of fadt vaccine supply chan
; : i LNP-mRNA
s expression at the liver

[ ]
-t - i i ——
g o & o A
= = Production capacity lmit L = i \{"
1) Systemic circulation

1 ‘ Cokd cha 1
mRNA +LHP encapsulation ﬁﬂ“ﬁ pﬁn::u:;:f:sw '

synthesis process . through blood 'n.ruswl_-lj
3 L= .:I'_mL“:LMA | mm o}

8, —= & 5 ®
T 1!6 e e b e -

Lem @ nex Inc.



Lem@nex Inc.

Lemonex Inc.

Value Creation by NanoBiotechnology

Chapter 1. Chapter 2. Chapter 3. Chapter 4.
Company Next DDS platform LEM-mR203 ;
Conclusion

Competitiveness :DegradaBALL® “mRNA-DegradaBALL" vaccine

N ' |




2-1. Lemonex’s platform technology : DegradaBALL

Lem . nex Inc.

Nature Biopharma Dealmakers, 2021

Small but mighty: transforming immuno-
oncology and RNA medicine with the
power of nanobiotechnology

Lemonex is opening a new era of safe and highly effective immunotherapy and RNA therapy with a pipeline
of candidates based on DegradaBALL, its proprietary porous nanoparticle drug-delivery platform

The creative spark to invent new technologies can
come from many sources. For Lemonex, Inc., based
in Seoul, South Korea, the inspiration came froma
natural phenomenon: the porous lava rock found
on the volcanic island of Jeju, 130km off the coast
of the Korean Peninsula.

Lemonex is dedicated to developing innova-
tive technology from the laboratory bench to the
patient’s bedside, and creating highly effective
therapies that allow for the highest quality of life
Taking a lead from nature, Lemonex has created

DegradaBALL platform technology will open a new
revenue for broad spectrum of biomedicine

RNA medicine

= Efficient intraceflular delivery

= Protection from RNase

* Long lasting high efficacy with
low and fewer dosage

Drug modalities of

DegradaBALL
A, siRNA
rurwrarens. MBNA

i

%Cﬁc&m& Immune-oncolgy

* Long acting at tumor site

* Minimized systemic toxicity
Antibody =Change of administration

Modular DD5

a next-generation and potentially best-in-class

: platform - .

porous nanoparticle (NP) drug-delivery platform ;ﬂ‘ﬂe from I;" to SC :

. B = Synergy with immune .
called DegradaBALL that increases the efficacy ik y
and safety of a wide range of therapeutic modali- inhibiter o
ties, from small interfering RNAs (siRNAs) and .
nF-.’NJIha to cytokines and antibodies. Building on ImEl lulluwl'l:lzl
this platform, Lemonex has established a pipeline
of candidates that combine DegradaBALL technol-
ogy with these modalities and which have demon- Fig.1| Drug nmdalﬂlesdellwedhyﬂmgradaBALL r different
strated great promise in preclinical studies (Fig. 1). drug modalities: siRNA, mRNA, cytok

Online IR supported by @ KviCuss

__m- ne.

-

which Srabied. it el e it (st gy,

W Dual- Hises Wi

| STARTLIP Cwilireg IR] Lavwcrsan bar._1 min Tesar

a-_--e-u-r- . fht o Es 4 aESENE

https.//youtu. be/m6EVIGMIPFIL
Lem @ nex Inc.



2-2.Lemonex

Global Best-in-Class DDS platform: DegradaBALL

Lem . nex Inc.

- Completed efficacy study with DegradaBALL-various AP| formulations
- Confimed safety in human through Phase | clinical trial
- Operating clinical GMP with capacity of >400,000 vials / year

=7 pe lINE pased on Modular DDS platform DegradaBALL®

( sRNA ) ( mRNA ) (DudactingRNA ) (  IL-2
LEM-S401 LEM-mR203 LEM-S403 BALLkine-2
(Hypertrophic scar) (Covid-19) (Solid tumor) (Solid tumor)

Lem ’ nex Inc.

Global Partner

Major global phamaceutical companies and
intemational vaccine development network

l:-l MsSD U5 NOVARTIS gWL:} Lonza
sanofi  CLCP| RIGHT ¥ rilink
R&D Patent
Managementand DegradaBALL platform
research personnel patents secured

composed of

experts in the fields

—*— Patents total

140 —&— Patents granted & ,136
C__ 100 .-'.

A o s 49
10,1683 L
ot o L_ppeaale® |
Citation : 10,168 2012 2004 2018 201 2020 2022

Lem Ej nex Inc.



3-1. LEM-mR203_ Covid-19 mRNA vaccine (1) Lem @nex Inc.

Unmet medical needs exist due to various side effects and instability problems of COVID-19 mRNA-LNP vaccine

Limitations of current vaccines Strategy of Lemonex
Company A Company B Company C ‘.l ) Phase I clinical trial of LEM-mR203
: ' [to evaluate safety of mRNA-DegradaBALL platform)

Approval USA, UK USA UK 20231Q 2023 1Q~ 2023 2Q 2023 3Q~-4Q
clirical tial >16 yrs old >18 yrs oid >18 yrs old 3
participants (43,448 peapie) (30,351) (23,745) B a a

Investigational Investigational
Side effects Araphylaxis, myocarditis [pericarditis, thrombosis, etc. s prt::gﬂ]::t . prt;g(;g . Phase 1IND
preparation stabiity test S
i PEG/Tromethamine/Trometamol inLNP formulation induce
allergic reactions and systemic side effects
' (2) Establishment of DegradaBALL-mRNA vaccine platform
- Unmet medical needs ~ ( safety &Irl‘l'l'l.l'ﬁgerll::ltb' of LEM-mR203 >
; o o Next generation |
« Safer vaccine that can be administered periodically (d,m| data of ‘mRNA + DegradaBALL’ plam> .[ MRNA Vaccine J
* Vaccine platform that can respond quickly to mutations (+)
or the next pandemic (nﬂﬂA-u-DegradaBALL product supply axpanm;
\ J

Lem @ nex Inc.



3-2.LEM-mR203_ Covid-19 mRNA vaccine (2) Lem @nex Inc.

Universally applicable modular vaccine development with a well-defined mechanism of action

SRR, LEV-mR203 Proiect [3S] Stability, Safety, Speed

+ Stable at room temp for > 2 yr
= Pre-mass production and storage possible I |
+ Minimized systemic side effect improves patient compliance
o 1) Depot formation
* Two vial system: 1) DegradaBALL wial, 2) AP vial @ ™ 4.
(separate ‘fill & finish”) - Efficient global sales and supply DogradsBALL BN LTy honete
+ : - —
- Patents owned by Lemonex 5 m sty %}L/ %/ Safer mRNA Vaccine
ENA with DegradBALL !

3) Minimized exposure

v thrnugh thd 'I.I'GESEt —= 1 o T o T oV o7 ool 1T o7 o7 o7 =
Development strategy

2) Accumulation and
expression at ihe liver

Depot formation C‘\.I R : o .
pecific iImmunity ghinction . in !

(\1 /" in injection site 2)he w@ . : '{“

+ Minimize systemic diffusion * Induce TH1/Th2/Tfh cells

through blood vessal 5 1) Systemic circulation
o _ + Antibody production in B cels theough blood vessel ., ]r
Hihee PG mauiment » Germinal center reaction sk '“: e rﬂ_r: e
-5'1"-5"1!6-‘[“ = - . - O - S R - . - 0 - 3 — g |

+ Induce the development of memory L

T cells & memory B cells

Lem @ nex Inc.



3-3. LEM-mR203_ Covid-19 mRNA vaccine (3) Lem @nex Inc.

LEM-mR203 elicited immune response in NHP similar to the existing mRNA-LNP vaccine

PK study (monkey & mouse model) T cell response in monkeys
Minimized side effects by avoiding systemic exposure HﬂgiLEM~mR 203

i L ’
o e PEMC
Vo DS PEMC
Jos o R - dap
;-':‘ii:'r_" »-P}:{'{ A %‘3 - =
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21 28 35 56 63
Days after 15 Vaccination

1 4 7 " 1 18 Days 0 21 28 35 56 62 0
Days after 1% Vaceination

Maonkeys
ki & BNT162b2
ﬁ;?:‘.”f‘.“‘.‘*f’_“.“'" PEMCs E PEMCs
LS ‘m “w *Muww {rm wm} ﬂﬂ'lESU$ I'I‘la'iaquéﬁ}
P S § mlfﬂpg © 30 g * 100 pg BNT162b2 % 4.00131{,0}@‘30“9 *100 pg BNT162b2
3000 i 3,000 2
.. B 15003 % 150]
5 = =
& LA T 1 000 T 1,000-
7 ! . 2 = - e 2
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g - i :5_ E. 50:]- § m-
B - _!. (1] e}
t 3 1
- [ ol g - .. = ]
S " T E & B 0142842 0 142842 0 142842 0142842 0142842 0142842
14 21 28 35 42 49 56 63 Days after 1st vaccination Days afier 1st vaccination

Days after 1% vaceination Days after 1% vaccination
valure 25, JBA-A85 (A00]) L’Em{jﬂex 'nc.



4-1. Conclusion:
LemoneX’s strategy to prepare for disease X: 100 days mission

1. LEM-mR203 clinical trial
for fast track approval of Disease X

[LEM-mR203] ( ]
Clinical data _3.. Mass
[D'IE ease x] pﬂ)ﬂmn
Preclinical data

"100 days

. mission
2. Intemational Network for Next

Pandemic”

L EF)
LemOnex Inc. &% @ .
49 RIGHT

PR R L b ]

@ TriLink

LONZa

Lem ' nex Inc.

3. Manufacturing Infrastructure

GMP
O m ™ @ — (o

(R

Facility GMP certification
WHO PQ

4. Faster and Safer Vaccine

L
DregradaBALL-mRNA ‘
o T J—
ssEssEsss j -n Wi« AN
gagmmm . | e . Famter A e
el

development and supply
with DegradaBalLL!

gagene W8

i . DwgracdaBALL | - PRt risbuction & N sesd for isSaciuielis pvissiid
‘NHI".':::"‘“" il L Sl Lear (g (PRSI T TP O] D sIAEALL il ] RS
7

! - Evalar | L WO DGRy
- -
[ e—— LW - S g
-, & S

1} Depot fomation

ZExpremsion G | rz."
e LENbmRS 2 e apection utw L=
A I F.-’-
Al Winkmised axponun St Les =
T R e —

" Safer mRNA Vaccing
|| with DegradBALL |
5 2
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Thank You
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Contact
DakHee Min, Ph.D., CTO Lemonex
emait dalheemin@lemonexbio.com
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