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2030, Beyond Enzymes - Asia's No. 1 Bio-healthcare Material Solution
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Enzyme & Precision Fermentation for Human Life Better
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Small molecule
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ASO (Anti-sense oligonucleotide)
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First-in Dystonia Therapy
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HLB NeuroTobe
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Dystonia motor symptoms

Stress / Cerebellar circuit activation <———
S —

Features & Articles

FEATURE STORY | 2-JAN-2023

ST s KAIST offers hope to
musicians with dystonia

THE KOREA ADVANCED INSTITUTE OF SCIENCE AND TECHNOLOGY (KAIST)

’ 5HT-2AR 0000 =y =

—

Selective reverse agonists for 5SHT2A
receptor to prevent the onset of

dystonia symptoms through oral
administration -

KAIST's neuroscientist and professor, Dr. Daesoo Kim
attended the "Conference for Musicians with Dystonia”
supported by the World Health Organization (WHO)
and the Carnegie Hall concert of legendary pianist Jodo
Carlos Martins, who is also a dystonia patient, to
announce his team’s recent advancements toward
finding a cure for dystonia.

Science Advances, 2027

image: Photo 1 Joao Carlos Martins bowing to Audience after Recital at Carnegie Hall Nov 19
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HLB WE = NT-3: The Next Generation of Parkinson's Disease Therapy

Projected Global Burden: The Parkinson's disease(PD) population is expected to surge to 17.5 million by 2040 (NIH).
Market Dynamic: The PD drug market is expanding rapidly, with a compound annual growth rate (CAGR) of 14.3%

HLB
Symptoms only Cell death only Both Symptoms & Cell death
« Honeymoon period Biogenz obbvie HLB Dual target

* Side effects (LID
| (HD) HLB NeuroTobe ASO therapy

!, NOVARTIS

Key Unmet Needs
Disease-modifying therapies
* Rapid-onset with long-term

' . . efficac
NeuroTobe's third-generation PD therapy . 50|utioﬁformid_and late-

targets both rapid symptom relief and long- stage patients
term disease modification
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HLB %ﬁ = NT-3: The Next Generation of Parkinson's Disease Therapy

NT-3 Acts on Multiple Parkinson’s disease mechanisms

The NT-3 drug inhibit the death of dopamine cells and improve the symptoms of Parkinson's disease
by suppressing the expression of the CAV3.1 gene

aSyn fibrils %% %
The cause of PD %% C.‘é\& <“(-‘QI
. 1
00! 00000
N UL W
(N U
000 00000
Cell death °.° CAV3.1
°
° o
ol o )
(Stem Cell Research, 2018)
PD symptoms Validation of efficacy in multiple PD models:
. Tremor -Mouse Models: a-Synuclein PFF, 6-OHDA
. Rigidity -Human iPSC Models: Rotenone, SNCA patient’'s neurons
- Bradykinesia -Non-Human Primate Model: MPTP

Gait problem
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NT-3: Target product profile & efficacy summary
© Target product profile

Modality | Antisense oligonucleotide (ASO)

Target CACNA1G (encoding CaV3.1 T-type calcium channel a1G subunit)

Rapid symptom rescue with disease modifying potency:
MOA sequence-specific knockdown of CACNA1G mRNA to suppress dopamine neuronal degeneration and restore PD
symptoms

Moderate-to-severe Parkinson's disease (idiopathic and Late-state PD), with possible expansion to CACNA1G

Indication gene gain-of-function disorders (cerebellar ataxia, developmental epileptic encephalopalsy)

Stage IND-enabling (GLP tox & CMC in progress; NHP and human iPSC efficacy confirmed)

© efficacy summary

PD model

_ Motor improvement (rotarod +35 %, p < 0.01); reduced a-syn aggregation and
Mouse (aSyn-PFF) neuroinflammation

Motor improvement (suppression of rotation behavior, p < 0.01); restore motor

Mouse (Hemispheric 6-OHDA lesion) abnormalities (Rota-rod, p < 0.01)

NHP (MPTP) Improved motor score by single administration; well-tolerated in 3X administration

Human iPSC Dopamine neurons (Rotenone) Restored mitochondrial potential; Reduced death of dopamine neurons
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HLB 1'-?1% = NT-3: The Next Generation of Parkinson's Disease Therapy
NT-3: Efficacy in MPTP-NHP Model
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HLB

HLB NeuroTobe

L
Efficacy test Timeline GO“F\DE“““
ow ) oaw O sw

NT-3 restored all major PD symptoms and improved motor activity by 1179%

MPTP injection

NT-3 injection (I.T) !
Dopamine degeneration _

@ e Tl
”~ sletankle | o e g | [Bbisteftance
- 14Leftkne 1aLeftknee
200 .
o 13Rightan} . 3Right
Py 12Rightknee 2Right
4, - 11Hip wo{ & P 14ip
10Leftwrist R - 10Leftwris
SLeftelboy . . Leftelbo
aaaaaaaaaaa < SLeftshoul
. TRightwrist ‘é ° . TRightwri
.
6Rightelbow > gooq{ ° ’t\ ightell
3F ‘k. SRightshoulder . N\ ights}
- aNeck
000
i 3 3Head e {“'
-~ LR S
[ & 2Nose .;?'k -
00 efrey: . efte,
ORighteye
750 250

MPTD-NHP model gain of normal
locomotion after NT-3 treatement

NT-3 restored all major PD symptoms and

improved motor activity by 1179%
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NT-3: CAV3.1 SHX} 0| 3|t|H2l DEE CH4, 20261 131X} A| £H|Z (w/Boston Childeren’s Hospital)

T N
HLB

HLB NeuroTobe

A group of severe neurodevelopmental disorders characterized by early-onset seizures, cognitive S

““F/
impairment, and developmental delays. Recent genetic studies have highlighted gain-of-function

mutations in the CACNA1G gene, encoding the CaV3.1 T-type calcium channel, as a critical contributor to
the pathogenesis of some DEE subtypes.

Developmental Epileptic Encephalopathy (DEE) & CaV3.1

N-of-1 Clinical Study (Targeting DEE)

Boston
Children’s
Hospital

R1715H
U% “Saving Mila: How doctors raced to stop a young girls rare
M197R A9BIT M1531V disease” (Times,201 8)
L208P

In collaboration with Dr. Tim Yu at Boston Children’s Hospital (BCH), we will provide NT-3
imoth for a researcher-initiated clinical trial targeting the use of NT-3 in a patient with
Dr. Timothy Yu Developmental and Epileptic Encephalopathy (DEE), anticipated to commence by 2027.
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% FACSorting: Fluorescence activated cell sorting
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3 ) CRISPR: Clustered Regularly Interspaced Short Palindromic Repeats
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FOHNIE-1. Lactase

HAS A0 T2|H[O|E|A GOS (galacto-oligosaccharide) M= 24

© HLB Genex Lactase?| 7|5 4 EZ: GOS &4 ZEESZ| Y Rs U EL
TXM|AH| 25 LY A X c DR FRHASYER
22 “Lactase” 2H&/THOH 0|= FDA GRAS 1=
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e Lactase pa—— ,
@0 (Lactazyme™B) ZATHAL CHH ==Z Top-tier
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L A A A A J 1gs
Lactose free GOS EE|I:I|°'|_=.'_ &jlg*c')l *_l%
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e ‘2413 M| GOSE Lactase ZAA|E 72 2 600~8002Y XX
% &) GRAS: Generally Recognized As Safe
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QAL Al API, UDCA XISHE & ZR|E Mht 54
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© MIAAE A2 2f 1.2, CAGR 11% (CHSHIO|2 M[A| 29)

* HLBNEIA 2 45 &% TIEHE UDCA, & NIF ditol 2

* 2024 O{= PHA|, 20254 OHEH|S 10% O+ &

OH OH OH
Oxi 1 0 Red1 o}
; ; 0 ‘ ; HO" OH
NAD* NADH NADH NAD*
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Oxi 2 Red 2
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=QH|E - 4. Vitamin K2(Menaquinone 7)
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