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I Gene Therapy : Parkinson Diseases
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A Phase | Study of Aromatic .-Amino Acid
Decarboxylase Gene Therapy for Parkinson'’s

Disease

Eiju Watanabe?, Keiya Ozawa* and Imaharu Nakano'

ichi Muramatsu’, Ken-ichi Fujimoto!, Seiya Kato?, Hiroaki Mizukami?, Sayaka Asari',
ko Ikeguchi’, Tadataka Kawakami’, Masashi Urabe®, Akihiro Kume?®, Toshihiko Sato?,

"Division of Neurology, Department of Medicing, Jichi Medical University, Tochigi, Jopon; *Department of Neurosurgery, Jichi Medical University, Tochigi,
Japan; *Division of Genetic Therapeutics, Center for Molecular Medicine, Jichi Medical University, Tochigl, Japan; *Utsunomiya Central Clinic, Tochig, jopart

Gene transfer of depamine-synthesizing enzymes into
the striatal neurons has led to behavioral recovery in
animal models of Parkinson’s disease (PD). We evaluated
the safety, tolerability, and potential efficacy of adeno-
associated virus (AAV) vector-mediated gene delivery of
aromatic -amino acid decarboxylase (AADC) into the
putamen of PD patients. Six PD patients were evaluated
at baseline and at 6 months, using multiple mea-
sures, including the Unified Parkinson’s Disease Rating
Scale (UPDRS), motor state diaries, and positron emis-
sion tomography (PET) with 6-["*F]fluoro-L-m-tyrosine
(FMT), a tracer for AADC. The short-duration response
to levodopa was measured in three patients. The pro-
cedure was well tolerated. Six months after surgery,
motor functiens in the OFF-medication state improved
an average of 46% based on the UPDRS scores, with-
out apparent changes in the short-duration response to
levodopa. PET revealed a 56% increase in FMT activity,
which persisted up to 96 weeks. Our findings provide
class IV evidence regarding the safety and efficacy of
AADC gene therapy and warrant further evaluation in a
randomized, controlled, phase 2 setting.

Received 25 January 2010; accepted $ June 2010; published online

6 July 2010, doi:10.1038/mt.2010.135

INTRODUCTION

Dopamine replacement has been the standard pharmacotherapy
for motor impairment in Parkinsons disease (PD). Although
virtually all patients benefit from levodopa at an early stage of the
disease, severe loss of nigrostriatal nerve terminals in advanced PD
leads to profoundly decreased activities of dopamine-synthesizing
enzymes, including aromatic L-amino acid decarboxylase (AADC),
an essential enzyme that converts levodopa to dopamine. Failure to
respond to levodopa therapy may result from a reduction in AADC
activity, decreased dopamine storage capacity in synaptic vesicles,
postsynaptic changes in striatal output neurons, and abnormalities

of nondopaminergic neurotransmitter systems."* Systemic admin-
istration of high-dose levedopa enhances oscillations in motor
performance and complications, including hallucinations, due to
dopaminergic stimulation of the mesolimbic system.

One potential treatment for advanced PD is gene therapy
to restore striatum-selective dopamine production. In addition
to AADC, tyrosine hydroxylase, which converts L-tyrosine to
levodopa, and guanosine triphosphate cyclohydrolase 1, which
catalyzes biosynthesis of the essential tyrosine hydroxylase
«cofactor, tetrahydrobiopterine, are necessary for efficient synthe-
sis of depamine.’ Viral vector-mediated gene transfer of these
dopamine-synthesizing enzymes has been shown to achieve
behavioral recovery in animal PD madels, with efficient trans-
duction of striatal neurons that escape degeneration** When
tyrosine and i iphosphate cyclohydro-
lase I are expressed in the striatum, levodopa can be synthesized
continuously. This strategy would be useful for reducing motor
fl ciated with levodopa intake, Gene
transfer of AADCalone in combination with oral levodopa admin-
istration would be a safer strategy for initial clinical trials. In the
latter approach, the patients still need to take levodopa to control
motor symptoms, but excess production of dopamine could be
avoided by reducing the dose of levodopa. We assessed the safety,
tolerability, and the potential efficacy of intraputaminal infusion
of recombinant adeno-associated virus (AAV) serotype 2 vector
encoding human AADC (AAV-hAADC-2) in patients with mid-
to late-stage PD. We also examined whether the short-duration
response to levodopa, the antiparkinsonian response that parallels
the plasma levodopa levels, would change after gene therapy.”

RESULTS

Patient disposition and baseline characteristics

Six patients (4 men, 2 women), mean age 60 (range, 51-68) years,
were enrolled (Table 1). The mean disease duration was 10
(range, 5-18) years, and time on levodopa was 9.3 (range, 5-15)
years, The average baseline daily levodopa and levodapa equivalen
doses were 642 and 808 mg, respectively.

Correspondence: Shin-ichi Muramatsu, Division of Neurology, Department of Medicine, [ichi Medical University, 3311-1 Yakushiji, Shimotsuke, Tachigi
329.0498, fopon. £-mail: moromats@jichi.oc jp or Imaharu Nokane, Division of Neurology, Department of Medicine, fichi Medical University, 3311-1

Vakushij, Shimotsuke, Tochigi 329-0498, Japan. E-mail: inakano®jichiac.jp

Malecular Therapy vol. 18 no.9, 1731-1735 sep. 2010
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Global PD prevalence & Older Population of Thailand

Figure 1.1: Percentage of Older People in the Total Population of Thailand
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Parkinson Diseases in Thailand
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Parkinson Diseases in Thailand
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About “"GTRI"

The only biotech firm in Japan to develop gene therapy
technology using Adeno Associated Virus (AAV*) vectors.

Founded 2014

Headquarters = Life Innovation Center, Kawasaki-ku, Kawasaki-shi, Kanagawa, Japan

PTC Therapeutics, Inc.
SEKISUI CHEMICAL CO., LTD.

TAIYO HOLDINGS CO. LTD.
Alfresa Corporation

Alliance Partner

*  What's AAV?

AAV is a versatile viral vector technology that can be engineered for very specific
functionality in gene therapy applications.

To date, AAV has been shown to be safe and effective in preclinical and clinical settings. GeneTherapy

AAV can be used in a wide range of clinical applications in multiple diseases due its
unique biological and biophysical properties. 11
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New Project

* New sterile automatic Eyedrop filling and capping production line
* Product development transfer of 2 glaucoma eyedrop products

Timeline
* Estimated product launch target: Q4/2026

GLAUCOMA EYE DROPS
MARKET AMALYSIS
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Interpharma

- VISION
Value Your Life

We are a leading biopharmaceutical company
that is dedicated to improving healthcare
with innovative products.
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Business Structure

Upstream Midstream Downstream

LAB Pharmacy

IP Ayutthaya Site
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Probac Innovation Series
No.1 in Hospital & Drugstore Market

|
Intergharma Ikt pobnier i
erpharma heri
PrROBAC
Lrii=] PrROBAD
. {g = e e arrw l1knrohisr ma LEUTUA, CCMLAGEY
| : 1& 2 = FROBAD I'—II—lH-.l e L
Jeiehaai il s e sealraden gvnwi d@nldivansa nnalnagnw @odauns:91ild 1ssasos Nunmeluna:nmouan
. o g wAnfruriy:a05e SuAunis Ui nesuAa
PrROBALC® PrROBADC = IFI"III_?IIJIB AC
(10 BOdIR: 230 #i) (30 o) (30 miond )

Interpharma

Interpharma e
Intgrpharma il

PROBAC

MOOD

Iirrphar=a

wanuwassululodn IWLQDAUAU .
anil-ns: 9nnelu lweiadoula dniouon anoNsNIW Uuvienusuna Ho8ISNISUDUNAY a:anAdUIASUR
TS6 ProBioTAa BL PROBAC
(10 woa) 30 ol (0w}

P Aan




c, _ | . i L , Interpharma
ANTIRdRURIUNaTe Iag Uau. 123 oy, unvianglndenssaisemvnadindasy s1dasu waviasasdiensasy uari e
AUEINIENTT 10.5 S1UUW

S . I
Instdagianidnou ==
Adla nawinAvonasiasuy

" "-*

g r—"“‘“!-‘ ‘-‘L-‘i Jud 8 @@ 2566 nidauauafiiAr (Sadla) tauwoh Audasnnsidsisaivoan
—_ v LR AL AN
‘%‘;.‘i\-_\. LA A \ b vdnsununisaawdy (USTR) dndudusomuznianiss aglulydhlsstaningndue (WL

Tudnawimddunaiinan dssnaudumaatalddunmsusanneuait fansimnoa s

dwiuruuazde il uunaslousaulmidadeamednngmng daduiTnadaliu
Fuid 23 fhuray 2566 naviinyMsE IAdauaIunae Iag wa.endsamn asey wuta., Fmivdisa ua dey Tasnsdanisuas
Wa.e.6.atlud tumandd pun.dau. we.a.auian §ndasy, weo.dgs vinui, we.adyan adidsuass sac sundau., it
W.a.2. 8wl nuuren wnnd unalau., un IwAla UhU lInEmsAMEnsTIANSaIMIsHastn. an. J5rtu vaitu savlaEnsANy

AssHATSATMISLAREN SaufuunasnamsuiiifinsdinaioIndolAunbaiamianms, idaay wasasasdranalaay Tanalremaky




F'REIEABF".

3 1RO U! tavancouesdii

3 p— 7 AISWIBURIUAS

L 2

-0,005

-0,010

-0,015

-0,020

-0,025

Placebo Proeac FFE

BaCECT 8145

Changes in visceral fat area (mm’, log)

after treatmeant

-0.4

Interpharma

VALUE YOUR LIFE.

nnasAnulunguaoee
018 18 — 42 Uv1uou 135 AU
wugijosuls:nmu PROBAC
FIT jua: 1 o4 1UuUs:e=19a1 3
IRouausnanlviugeunodls
3 - 7 ASIBUAIUAS NIa:an
BMI Ta

Placebo ProaacFFIT
Ba CECT 8149

Changes in BMI (kg/m”)

afler treatment




VALUE YOUR LIFE.

Interpharma
Weight & Fat Control : Fit-Series

Nauwannruz ProeaclFEN

SERIES
Interpharma i %.: iq}_era‘u@njg - Intem_ _:‘..ma
AR T i%;: '-é
SEl PROTEIN FIT = FIBOD FIT
o " 38
= E

., —— ‘

anlvidudouriou, an BMI na:ansouioala

Intarpharma

= - FREERD FIT

— - ~ T X

il N -
Iﬂsq;asgua;nfmwu IWLHIaNaMIUe — gumsiuwanry iIWeHuWnna:Wsy
divaendingu RUELS RIS NI N BRATENR SN T#i0ugs:ue nazdnend
na:ginnouAUUANGN

Proaac IFET PLUS FIBO FIT

(30 o) {10 god)

10 Ta)



Interpharma

f1™ Weight & Fat Control : Fit-Series

Interpharma [®X::

Interpharma

9aunsdnia Ba CECT8145 EIR

30 D y « [ : Z L, wiuisgoow: ProsaclFE
Fit chahunge i o P — . W

mmnun'iﬂ“ ou. I,

[l lgetateln ot ]

d9ufAanssy Challenge &

SppEe L e e gilasemsAndanaaman Iunian  s703aml 37 51394 naadwmonlAUnnER
UEHSSUS"HDEISDUI.JHFI"IHO'I A FAUR LIS v lFEUE AR finein 3 duAmisn l§sovaisnada

200,000y e mms,  wsm——
3 uIn 130 Inter wellness clinic

Inferpharma

30,000 UN :
» maleiunsuuasiony < gwgariz Jineshsrerie qamsauf,wu U'“"J

wisudnnsuInis ALEIng | ghanthnanlauinngs s tas

. 2‘?’“”” ) (AAluseAuhHanRouEY) gastululadn Us:noudoe ﬂfﬁmm davad

IWeunruBo swdafi 3 TR SRR AUNZIAN Ba CECT 8145 7 . .
i i bersol-2 (Prehiotic)
Prﬁﬁ::;;.::;:%i;usm 10,000 uIn W %5?@ iiaswsluloan Twivossoa-2, : 4
- wsnlaloalnisanlsd *-_'F_ Fciolgomcchrde

< - T=h )
1SudUns oull -31 8.0. 66 ,.,,:.:

fiouly s msimsaURTnssy ToAu Prabac fit setes set 1 1fiou
(Probac fit 1 nEod , Fibo fit 3 NS0d, Protein Fit plus, multivitamin 2 K808 | |

ghndouienasunniuedasy
1.Interphatiria magneslum plus b comples Aua: 2 naoR.  2.00S one day pass 5 TU a1 Sou 2,500 unn i heart finess




I PROBIOTIC for Allergic Disease
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PROBIOTIC for Allergic Disease
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PROBAG ULTRA COLLAGEN interpharm?

All Beautifiers 12 in 1

Ultra Collagen
2,500 mg.
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DHA 600 mg
Important Organ : LISA DHA SHOT
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LISA DHA SHOT
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The Nutritional product for Bone Health.
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IThe Nutritional product for Liver Health.
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IThe Nutritional product for Hair Care
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i Cosmeceuticals

AuToENA WU 8 U
Kim has been using 4 single toothpaste for 3 years.,
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Healthy Food

JV : INTER PETRINA

Joint Venture : 2018, established JV with ASIAN
to operate a business under Inter Petrina Co., Ltd.
selling pet food products with registered capital

of 4 million Baht. The company holds shares with
Asian Group Service Co., Ltd. in proportion of

60% and 40% respectively

Interpharma
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New Products - Companion Animal Healthcare

CHOOCHOO PROTEIN SOUP
SYNBIO-B o a
PET PROBIOTICs gnaLngILaan
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| COMPANION ANIMAL : Products Interpharma

Expor’r to Vietham . on shelf in Aug’22




Interpharma

LIVESTOCK : Products

Products used in
livestock for
consumption such as
pigs, cattle, chickens,
etc., focus on
promoting the
reduction of antibiotic
use in livestock.
Based on the concept
of Food Safety to
ensure the safety of
human consumption.

= Hygiene

OCLAY

xtra
ECOTRU

OCLAY Hygiene powder absorbs moisture to reduce the amount of bacteria accumulated on
the surface of the pig house

ECOTRU EXTRA Wastewater treatment microorganisms in powder form that helps reduce
ammonia in the livestock house

= Antibiotic

Antibiotics for cattle available as
injections, water soluble or mixed with
food for the treatment of bacterial
infections.

o Natidox - 50,

o Tilmiguard Solution

0 Moxyguard 50% S

o Tarlosin

o Ceftiofur Crystalline Free Acid Sterile

Suspension
0 and other types of antibiotics
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f1” OEM/ODM Business: B -
ContractManufacturing Products for te\yq

Tanzaril =
:.nsarran potassium 50 mg ;
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Modern Pharma :

Interpharma
Contract Manufacturing Products for Thai Union
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Modern Pharma :

Contract Manufacturing Products for Innobic

Innobic
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Zt | AB Pharmacy

2023: 30 Branches
2024: 41 Branches
2025: 52 Branches
2026: 64 Branches

Digital Healthcare 4

f
=

Or.Shaun Murphy

Star consulting

- - S

The Mall Nakhon The Mall Ngamwongwan The Walk Ratchapruk
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More Stores : Little Walk Bangna
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More Stores : The Mall Bangkapi

r.i’u (c US:nmnaanmuaansn
Hm‘Gourmet market

OPEN
NOW &
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I More Partnhers
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Nakorn Pattana Hospital

Check up on Demand Trauma Center Project Hemodialysis

_MRI Center




2024 Strategic Plan
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NAKHONPAT HOSPITAL NAKHONSITHAMMARAT

PROJECT : 1 r PERSPECTIV BUILDING DATE
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New Project in year 2024

Trauma Center. psiesefSOUN
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Sleep Lab A Hearing Test Center
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I Update

* Appoint Advisory Plus company as financial advisor listed Nakhon

Patana Hospital in the Stock Exchange of Thailand and Filing Q1/
2025
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FY 2023
Financial Performance
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Walszrnaun1sUsranl 2566 o4 IP

unit: mioTHB Revenue from sales Revenue by Segment
%Growth
2%
Revenue growth 195
16.9% 678.1%

31%

‘ 24% 2.1%

1,523 .

75% 4.8% 51%

# Humans Healthcare B Animal Healthcare  ®Hospital
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Gross Profit / %GP Selling and Administrative expenses
Unit : mio THB
40.6%
— 37.0%
' 31.9%

ET’//
458 568

618 639 FY2022 FY2023

FY2022 FY2023 Selling & Admin Expenss e 3 Sielling & Admin to Revenue from Sales

Grose Profit e 5ross Profit Mergin



Net Profit / EBITDA

Unit : mio THB

8.4%

127
FY2022

FY2023

Net Profit =—=—%MNet Profit

Interpharma

VALUE YOUR LIFE.

17.1%
Ttteeana... 133%
260 237
FY2022 FY2023
EBITDA «ecbee %EBITDA
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Revenue by BUs — FY 2023

Unit : mio THB
588
373
333
229 225

33 e —

'"l L PHARMACY
BU1 Pharmaceuticals BU2 Nutraceuticals & BU3 Companion animal BU4 Livestock BUS Pharmacy BUG Hospital & Clinics

Innovation Cosmeceuticals
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PHARMACY

PHARMACEUTICAL STORE

INNOVATIONS ANIMAL

' ww WELLNESS & ANTI-

| AGING/AESTHETIC LIVESTOCK

ANIMAL

HOSPITAL

N

Note : FY2023 Sale contribution
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I Y2024-2028 Strategic Plan

7000
6,150
6000 20%
5,125
5000 25% >
4,100 gy
4000 31%
3,125
23% ‘
3000 2,531 >
2000
1000
0
2024 2025 2026 2027 2028
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A champion has to have
the skill, and the will.
But the will must be
stronger than the skill.

~ Muhammad Ali
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Q&A




Thank You



