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2.a. Target indications
Retinal degenerative diseases leading to blindness

2020 2040
=240 M =300 M

Estimated number of patients
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Retinitis Pigmentosa,

a rare disease % & -

Normal Fundus Spine Bone Spicules in
Retinitis pigmentosa

2M 15 000

Disease Prevalence



https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjQhcCa_PXbAhXIOBQKHcIkBWQQjRx6BAgBEAU&url=https://es.wikipedia.org/wiki/Archivo:Blank_Spain_Map_(Autonomous_Communities).svg&psig=AOvVaw3eIz3avOHGSzdoESTmb7Jc&ust=1530261968771356
https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj0h_TJpvTbAhUDVBQKHYbFAV0QjRx6BAgBEAU&url=https://commons.wikimedia.org/wiki/File:BlankMap-World_gray.svg&psig=AOvVaw3rYPOfgjSJFY4nNj81Q__U&ust=1530204623498614

XXI Encuentro de Cooperacion Farma-Biotech limn pharma

The only available treatment: |
LUXTURNA ?éémﬁ%!ﬁhgjf| NOVARTIS

§ ‘or subretin®
1102 yector genom®
#2(1) single-dose vidh
¥R only; Must divte
2 <5 °C; Discad”
ch

Only for RPE65 (more than 80 genes) _

F=

. §§§

98% of patients without treatment
Treatment cost: $425.000/eye

Subretinal injection (surgery room)
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Retinitis Pigmentosa

Genes <1%

ABCA4
AGBLS
AHII
ARHGEF18
ARL28P
ARLE
BBS1
BBS2
BBSY
BEST1
C2orf71
Corf37
CAd
COHR1
CERKL
CIN3
CLAN
CNGAL
cwez7
DHDDS
FAM161A
FSCN2
GNAT1
GUCA1B
HGSNAT
HK1

10H34
IDH38
1FT140
IFT172
IMPG2
KiZ

KLHL?

MAK
MERTK
MV
NEK2
NRZEZ
NRL

OFD1
PANKZ
PREGG
POMGNTL

PRPF3
PRPFY
PRPFE
PRPHZ
REEPG

RGR
RLBPI
ROM
RP1Ll
RF3
RPGRIP1
4G
SAMDI1
SEMALA
SLCTAL4
SPATAT
TTce

SIRT1/PARP1 balance and RP

A\ PARP1 1

A

y

 NAD*

A

V SIR'T1 I

' Oxidative stress
1 DNA damage
Inflammation «——n——
< "”J Protein aggregation
974 FOXO3a
J NF-KB
et y HSF

ZNF513

Estimated relative contribution of genes to non-syndromic retinitis pigmentosa.
(Verbakel, et al. 2018)

Arango-Gonzalez B, et al. PLoS One. 2014 Nov 13;9(11):e112142.
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SIRT1 as a therapeutic target

Sirtuins Expression and Their Role in Retinal Diseases

Sankarathi Balai)ra,l'2 Khaled K. Abu-Amero," Altaf A. Kondkar,’ and Kakarla V. Chalam'
Oxidative Medicine and Cellular Longevity 2017:3187594

NAD+ and sirtuins in retinal degenerative diseases: a look at
future therapies

Inflammation

Jonathan B. Lin'-2 and Rajendra S. Apte!-2.34"  Prog Retin Eye Res. 2018 November ; 67: 118-129.

- >
Healthy Diverse Retinal Degenerated

R Photoreceptors Degenerative Diseases Photoreceptors
HNAD BIOSYNTHESIS F

SIRT1 \ l
o
( \ Yo /
UCTCLE R — T Mitochondria | Fatty acid [§ Fatty acid Insulin Glucose Lipid
protection resistance biogenesis oxidation mobilization secretion @ production homeostasis

ilizati NAD* intermediates
WAT B
Ucp2 PGCia
P{;cm PPARY FOXO1
l Sirtuin activators

Retinal NAD*

PGC1la
me an MCoR-SMRT TORC2
Torc1 H5F1

HIF2a

Sirtuin function

Donmez, Outeriro, EMBO Mol Med, 2013 Mar;5(3):344-52
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PARP-1 inhibition

Excessive Activation of Poly(ADP-Ribose) Polymerase
Contributes to Inherited Photoreceptor Degeneration in the
Retinal Degeneration 1 Mouse

Francois Paquet-Durand,'* José Silva,"* Tanuja Talukdar,' Leif E. Johnson,! Seifollah Azadi,' Theo van Veen,!
Marius Ueffing,? Stefanie M. Hauck,? and Per A. R. Ekstrom!

The Journal of Neuroscience, September 19, 2007 - 27(38):10311-10319 « 10311

Olaparib significantly delays
photoreceptor loss in a model for
hereditary retinal degeneration

Ayse Sahaboglu'*, Melanie Barth'>*, Enver Secer3, Eva M. del Amo®, Arto Urtti*®,
Yvan Arsenijevic?, Eberhart Zrenner' & Francois Paquet-Durand?

SCIENTIFICREPORTS | 6:39537 |DOI: 10.1038/srep39537
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Our approach

75 new derlvatE |

»Natural product as HIT
» Rational design of derivatives &
chemical synthesis

S LIM21
Fundacion l?rogreso y Salud L I M 2 4

zvl  CONSEJERIA DE SALUD

LIM109
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. . Rhodopsin
Experimental design A
I I I >
Day 13-14
Neonatal (single dZe drug, 1 ul) Day 28 Day 42
(day 0) g & LM OUTPUT  OUTPUT
WT c57/bl6 Non treated rd10 5 mMLIM21

3x Thicker ONL

5 mM JCZ21

Fundus of rd10 mice retina displayed less amount of bone Immunostaining of rd10 mice retina showed

spicule pigments in the LIM21 treated group thicker retinas and preservation of rhodopsin
and opsin signal in the LIM21 treated group
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2b. Innovative Mode of Action:

PARP-1 inhibition | Cm—
Sirtl activation N 78

Opsin
Rhoda: Siﬂ

Experimental design

l l
: 1 1 I> - . i |
Day 13-14 & N B
Neonatal . Day 28 Day 42 = R OTpR—— - il !:;b_m.’ 2
(day 0) (single f:lo_se qrug, 1 L) OUTPUT OUTPUT L on Rwiivg WLk
injection GOLu o TSN oo - o R gy
%&ab LIM21 <:|
S S
S 4""5@9 25 ot

— - -

Figure 4: Immunostaining of rd10 mouse retinas treated
with LIM21 showing Rhodopsin, Opsin and PARP-1
expression. Wester blotting of SIRT1 and PAR polymers.



XXl Encuentro de Cooperacién Farma-Biotech limnopharma

prpf31 mice assay

Treatment months 6-8
| 5 doses/week, 20 uL, 2mM (0.1%)
EYE DROPS Administration

Experimental design

1

l

I ]
Neonatal y) 4 6
(day 0) months

00 g il
B4

WT Kl Vhicle 2 mM RES 2 mM

autofluorescence

Fund

Fundus of Prpf31 mice retina



XXl Encuentro de Cooperacién Farma-Biotech limnopharma

prpf31 mice assay

90 1 ==Kl  €—
80 4 =—<=—Vehicle
é% 70 - =0=2 mM RES
@ -0=2 mM LIM21 €—
2 60
(@]
& 50 -
o
O 40 4
- 2
2 2 30
- o
- — 20 -
-
™ 10
0

0,031 0,061 0,092 0,103 0,194 0,272
Spatial frequency (c/d)

Left: optomotor test. Right: Representation of visual acuity




XXI Encuentro de Cooperacion Farma-Biotech limnepharma

Age related macular disease

A healthy retina. A retina showing “dry” “Wet" macular degeneration
macular degeneration with revealing scarring and
2020 2040 deposits, called drusen.  hemorrhaging on the retina.

196 M 288 M

oy
! [ ]

—

. HEALTHY EYE CONDITION EARLY AMD LATE AMD
Disease Prevalence

Dry AMD, 90 %
Wet AMD 10 % (in the majority leads to blindness)
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Treatments available

]

»Wet AMD Treatment cost: 12.000€/year

»Dry AMD: No treatment
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NRF27/- mice assay

Experimental design Treatment months 4-8
[ 5 doses/week, 20 L, 5mM (0.25%)

EYE DROPS Administration

| | |
Neonatal 2 4 6

(day 0) months

i
>
8

Fundus Fluorescence Fundus Fluorescence

m
B

E F G
NRF2- (mouse with dry AMD) -

NRF2- treated with|LIM21

healthy mouse
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NRF27/- mice assay

OCT

LIM21 treatment increases considerably
retinal thickness on NRF2" mice.

In fact, retinal thickness is similar to that
observed in healthy control mice (WT)

WT Vehicle

Nrf2-/-
Retinal thickness




The Solution: LIM21 limnepharma

» Administration

» Efficacy
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Competitors RP:

M Small molecule
limnépharma
Eye drops Stem cells
M'“MJ!%) Gene therapy
- (one single mutation)
o
- M
E O ra I éé‘s?s mﬁ\AEUHI! LIIX UNIVERSITY OF
'E MICHIGAN
£ :
p ‘ | i
( ) Allergan
NOVARTIS
Subretinal : ]
Injection SPARINGVISI@N NightStaR@ HDgMA ]C)/te S'PHQ.L!C(S%
(Surgery room) AN ‘
Pre-Clinical Phase I/l Phase | Phase Ilb Phase Il Marketed

State of development
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Competitors dry-AMD:

Small molecule

Eye Drops |limnépharma aptamer/Antibody
Antibioti
éMITOTECH ntibiotic
c
=)
©
5 ORAL O
2
=
= Alkeus
T
< 0!
e |[NOVARTIS
m e
iecti SANOFI
Injection OcuNexus | |Genentech Aué’gro OPHTH@IECH

v

Pre-Clinical Phase | Phase Il Phase I1/111 Marketed
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limnépharma
2d. Current Status of Development
2021 2022 2023 2024 2025
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4 Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4
Lead l
Optimization
CcMC
Pilot batch Scale-up API

—_—

Pharm. Formulation API Stability

v

Formulation stability

v

Regulatory preclinical assays

Clinical phase LIM21 for RP

Non-clinical studies RP

Clinical phase I/1l for RP

v

Briefing meeting Scientific advice ODD Scientific advice
AEMPS AEMPS/EMA/FDA  CTA Designation AEMPS/EMA/FDA
- X . —esignation il
Patents Patents Patents Patents Patents
costs costs costs costs costs
— — —

— —

R&D Regulatory Business
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LIM21 CMC

» LIM21 has been prepared in 80 g scale

Ly | 2N
| |

» LIM21 preliminary formulation (13% HP-[3-cyclodextrin, 2% tyloxapol)
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LIM21 ocular tolerability

» Rabbits. Administration of LIM21 or vehicle. Eye drops 15 days, three times per day

» Outcomes: Clinical observations (mortality/morbidity and general clinical observations), Ocular observations (Draize
score; McDonald-Shadducks score (corneal damage) and Schimer strips (tear secretion)

Vehicle Rd5 LIM21 Rb4

Cornea

i e

Under these experimental conditions,
LIM21 is well tolerated

Lens

No toxicity signals were observed.

Retina and Choroid
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LIM21 biodistribution

- LIM21 eye drops

- Experimental conditions: SD rats g’i‘?fmf\
* samples at 30, 60 or 90 min oA
* UPLC-MS-MS

- Experimental conditions: Rabbits, those for the tolerability study

* sample collection at 20 h \\/\A
* UPLC-MS-MS *’ @

2" UNIVERSIDAD
3 ° DEGRANADA

LIM21 Active metabolites

1500 L Ml o —
12000
3 o0 LIM21 active metabolites
5000 ' detected in the back of the eye
W e ey "1 1, for both, rats and rabbits
o ¢
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2.e. Intellectual Property
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para 1oda clase de protecciin regional admisiblej: ARIPO
(BW, GIL, GM, KE, LR, LS, MW, MZ, NA, RW, 5D, SL,
ST, SZ,TZ, UG, ZM, ZW), eurcasidtica (AM, AZ, BY KG,
KZ, RU, TJ, TM), curopea (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EF, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, FT, RO, RS, SE, SI,
SK, SM, TR), OAPI (BF, B), CF, CG, C1, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Publicada:

con informe de bisqueda internacional (Art. 21(3))

Extended in:
e EU
e USA GRANTED

* Japan

* China

* Canada
* Australia
*  Mexico

limnépharma
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2.f. Pitfalls & Risks to be considered

> Preclinical:

» CMC: Low risk

» Biodistribution (Back of the eye): Low risk C u n S

Next Generation Topical Ophthalmics

» Toxicity: Low risk

» Clinical:
» Safety: Low risk

» Efficacy: Medium risk. Difficulty in RP clinical trial design
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3.

Partnering Opportunities

-

2019 2019 - 2021 l 2021 - 2022 2022 - 2025 2025
. PoC/ ini
Spin off s A Preclinical Market
foundation selection regulatory
\
“Csic | | [ Start up ] > — [ c) Sell Limno Pharma ]
ﬂmda&fogrmyﬂﬂ b d f
i TRSENTES Licence new drugs | ¢ Upfront payment
/ [ a) Co-development ] ) : & pIront pay
to Big Pharma e Royalties

Seed round (2019-20)
€0,5M
Closed

Series B (2023-25)
€6 M
Clinical Phase I/lla




XXl Encuentro de Cooperacion Farma-Biotech limnopharma

Market analysis

Wet AMD market will increase from $4.9B (2016) to
$11.5B (2026) in the 7MM? .

Wet AMD treatment
$6551 M, sales in 2018 | Dry AMD ($103B*) [ Wet AMD ($11.5B%)
(Among the 10 top-selling drugs) RP (S1.21B*) Diabetic retinopathy ($5.8B*)

7TMMS: USA, France, Germany, Italy, Spain, United Kingdom and Japan * Estimated from wet AMD market in 2026

34
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World Health Organization:

2200 M People with low vision or
blindness
1000M could be treated

Elena Puerta-Fernandez, PhD
CEO
epuerta@!imnopharma.com

limnépharma
Juan Carlos Morales, PhD
Scientific Advisor & Founder

icmorales@limnopharma.com
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