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® The Retina Society 57th Meeting

Date : Sep 11-15, 2024 (Lisbon)

Presenter : Yoshikazu Nakamura

Title : Clinical proof of concept for anti-FGF2 therapy in exudative age-related macular
degeneration (nAMD): phase 2 trials in treatment-naive and anti-VEGF pretreated patients

® The International Skeletal Dysplasia Society (ISDS) 16th Meeting

Date : Sep 18-21, 2024 (Madrid)

Presenter : Yoshikazu Nakamura

Title : Preclinical and clinical studies of umedaptanib pegol (anti-FGF2 aptamer) in

achondroplasia

e Riyadh Global Medical Biotechnology Summit (RGMBS) 2024

Date : Nov 10-12, 2024 (Riyadh)

Presenter : Yoshikazu Nakamura (BfF:#&)

CEQ’s talk Title : Advancing Global Health: The Promise of RNA Aptamer Therapeutics
Workshop Title : Next generation biotech researchers
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Aptamer
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W Comirnaty®, Spikevax®

(mRNA Vaccine)

Antisense oligonucleotide
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CRISPR
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sEEAEE (ACH, Achondroplasia)

| 2

o MBEEZIE(ACH) &I
FOREDEREHFIBEERERDIHDVKRE T,
BNREFEENFELIE Ao

o HEBERIE(ACH)DIERA
FGFY N DBICH T D2RA/AFGFRIICH T
ZARLETT,
ZEHUIZFGFR3ICEK DT, BOKERICINERER
B (ERR) O IBRIRTL—FHRhh,
BORENIEITONET,

. f&\‘f;\ »

ERBFGFR3

*Horton et al. Lancet 2007; 370: 162-72
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SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

BONE Copyright © 2021
The Authors, some
An RNA aptamer restores defective bone growth St
in FGFR3-related skeletal dysplasia in mice e m—
Takeshi Kimura'?, Michaela Bosakova®>*', Yosuke Nonaka®', Eva Hruba®, Kie Yasuda', :’;:"’:::Z caim
Satoshi Futakawa®, Takuo Kubota', Bohumil Fafilek*>, Tomas Gregor®>, Sara P. Abraham?, s AR

Regina Gomolkova®?, Silvie Belaskova®, Martin PesI>*%, Fabiana Csukasi’%, lvan Duran’?®,
Masatoshi Fujiwaras, Michaela Kavkova®, Tomas Zikmund®, Josef Kaiser®, Marcela Buchtova®'?,
Deborah Krakow’, Yoshikazu Nakamura®''*, Keiichi Ozono'*, Pavel Krejci>>**

4,10

Achondroplasia is the most prevalent genetic form of dwarfism in humans and is caused by activating mutations in
FGFR3 tyrosine kinase. The clinical need for a safe and effective inhibitor of FGFR3 is unmet, leaving achondroplasia
currently incurable. Here, we evaluated RBM-007, an RNA aptamer previously developed to neutralize the FGFR3
ligand FGF2, for its activity against FGFR3. In cultured rat chondrocytes or mouse embryonal tibia organ culture,
RBM-007 rescued the proliferation arrest, degradation of cartilaginous extracellular matrix, premature senescence,
and impaired hypertrophic differentiation induced by FGFR3 signaling. In cartilage xenografts derived from induced
pluripotent stem cells from individuals with achondroplasia, RBM-007 rescued impaired chondrocyte differentiation
and maturation. When delivered by subcutaneous injection, RBM-007 restored defective skeletal growth in a
mouse model of achondroplasia. We thus demonstrate a ligand-trap concept of targeting the cartilage FGFR3 and
delineate a potential therapeutic approach for achondroplasia and other FGFR3-related skeletal dyspl;

INTRODUCTION

Achondroplasia (ACH) is the most common dwarfism in humans,
occurring in between 1:15,000 and 1:40,000 live births (). ACH is
caused by mutations in the FGFR3 gene, which encodes a transmem-
brane receptor tyrosine kinase. Fibroblast growth factor receptor 3
(FGFR3) transduces the communication signals delivered by fibro-
blast growth factors (FGFs) (2). In addition to ACH, activating

cytokine/signal transducer and activator of transcription (STAT)
signaling, and bone morphogenetic protein (BMP) and Hedgehog
signaling (5-7). The complex molecular phenotypes induced by
FGFR3 affect chondrocyte behavior, inducing proliferation arrest,
degradation of cartilaginous extracellular matrix, and premature
senescence. Collectively, these changes lead to disruption of the
growth plate cartilage and defective endochondral ossification (8).

tH7eRkSR:Science Translational Medicine 8%

Bio'Bewaousios wys/:dyy woly pepeojumoq

*¥Sci Trans! Med. 2027 May 5;13(592):eabad4226. doi: 10.1126/scitransimed.aba4226.
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for 26 weeks or more
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for 8 weeks
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21 *VOXZOGO. Infigratinibld TE2D T —49 Z Tl ¥E+EICTYERL m
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umedaptanib pegol | VOXZOGO® Infigratinib TransCon CNP

LKRIBOMIC,  B:OMARIN bridgebio asend:s i
BT S o . L .
RIBOMIC Inc.(Tokyo) BioMarin Pharmaceutical Inc. BridgeBio Pharma, Inc.(CA) Ascendis Pharma A/S
(CA) (Denmark)
E%nn RNA7 9% — CNPF7+O% KD F CNP7+O%
FGFR1-3F70O0Y % F—tTHEE
1FR¥R/R FGF2BEZ= (E#:HY) MAPK>%'F )UBBZE (R#ERT) () : MAPK>%7F )UBBZE (R5HERY)
I_ \
sk 91 Phase Il E#(2022%) Phase II Phase IIb/III
B’S5AE BETRE5(1E/1~2;:8) ET#&5(1m/8) EO®%RS5(1m/8) ETR5(1E/58)
e - AEI(BBED W)
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Aptamer Company Indication
Pegaptanib
9ap VEGF-165 Eyetech/Pfizer wet AMD Launched
(Macugen®)
ARC1905
. C5 Iveric Bio dry AMD Approved
(Zimura®)
RBM-007 wet AMD P2
FGF2 RIBOMIC
(umedaptanib pegol) Achondroplasia P2
ApTOLL TLR-4 aptaTargets Cerebral ischemia P2
Von Willebrand’ s di P2
BT-200 VWF Band Therapeutics on itebrand:s disease
Hemophilia A P2
Autoantibodies Cardiomyopathy symptoms P2
BCOO07 Berlin C
against GPCRs ertin Lures Heart failure P2
QN-165 Nucleolin Qualigen Cancer, renal P2
NOX-A12 SDF-1 TME Pharma Cancer, b.ram, colorectal, P2
pancreatic
NOX-E36 MCP-1 TME Pharma Cancer P1
AON-D21 Cbha Aptarion Biotech (Immune modulation) P1
DTRI-031 VWEF Basking Biosciences Cerebral ischemia P1
(BB-031) d
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RBM-011 RIS SNV THBIL-21EEH O Glaucoma
(RIL-21 7T9~—)
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ShNEsEMERE (wet AMD)

o BHAINEEMZ ML (X
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wet AMD Genetics
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*Holmes D. Nature 561:52-S3, 2018 / Credit: Alisdair Macdonald % 7o(C 4t TER, M



ZELAEMIVEGFE)D Unmet Need
TRAIRDIEHE L (RHETZRR) ' XD

Qo
e In the CATT trial, it has been reported that approx. 60% of the
eyes treated with anti-VEGF develop fibrotic scars and 3 8-
majority of scars develop within the first year of treatment.*! g —
.e g _ S /0
o e . . o 0, —
* Additionally, it has been reported that about 25% of AMD patients & 46.3%
. o
respond poorly or not at all to anti-VEGFs.*? g 3 32.0%
=
©
. . . . . ]
* Anatomical findings predictors of therapy failure include subfoveal E o
. . . . ©
fibrosis, scar formation or atrophy in retina.
S -
o
I I I I I I
*|. Daniel E, et al. Development and Course of Scars in the Comparison of Age-Related Macular Degeneration Treatments Trials.
Ophthalmology 125(7):1037, 2018, RGO, | o ear s Yewra -
*2. Zuber-laskawiec et al. Nnon-responsiveness and tachyphylaxis to anti-vascular endothelial growth factor treatment in naive patients with scar(N) 0 139 141 50
exudative age-related macular degeneration: JPP 2 2019, 70, 5, 779-785 Censored (N) 0 55 260 216
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KEICHITD wet AMD [EXT D ERPREER

Phase 1/2a
(SUSHI)

Phase 2
(TOFU)

Phase 2 Extension
(RAMEN)

Phase 2 IST
(TEMPURA)

2018

2019

2018.10-2019.6 .

2020 2021 2022

2020.11~2021.12 .
2021.6~2022.3 .

_RIBOMIC.

2019.12~2021.12 .
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The ROYAL COLLEGE o
*&* OPHTHALMOLOGISTS wiww.nature.com/eye

> MVEGFZEESFREICX U CIESE. mRRET DHAH mas oo | e
Safety and tolerability of intravitreal umedaptanib pegol

s N = (anti-FGF2) for neovascular age-related macular degeneration
[> ﬂilﬁglU\%(k—BL \TEE%f\\AgW%EEED?g\ (nAMD): a phase 1, open-label study
\?:2;?: aSz.uP:J:i;a"",uir(:zc;nasa Akita’, Robert B. Bhisitkul®, Toshiaki Nishihata®, Yusuf Ali', Emiko Nakamura' and

@ The Author(s) 2023

b pegol (anti-FGF2, investigational new
The ROYAL COLLEGE of www. /s |
ﬂ%ﬁ OPHTHALMOLOGISTS nature.comieye recelved a single intravitreal injection of

tolerated. No severe adverse event (AE)
tral subfield thickness (CST) in most

ARTICLE OPEN ) Chock for updatas Lf;nore"::;anssu;msi o
o e " . . an cation joactivity in
Clinical proof of concept for anti-FGF2 therapy in exudative Im

age-related macular degeneration (nAMD): phase 2 trials in
treatment-naive and anti-VEGF pretreated patients

Daniel 5. Pereira', Raj K. Maturi?, Kazumasa Akita, Vinaya Maheshz  Robert B. Bhisitkul”, Teshiaki Nishihata®, Eri Sakota®, Yusuf Ali',
Emike Nakamura', Padma Bezwada® and Yoshikazu Nakamura (3*

R_AH
BCVA Mean Change from Baseline

(wrl)
auljeseg wouy agueyD) uesl| |SD
Efhk

(letters)

© The Author(s) 2023

BACKGROUND/OBJECTIVE: Intravitreal injections of anti-vascular endothelial growth factor (VEGF) agents are the first-line
treatment for exudative age-related macular degeneration (nAMD). Due to the limitations of these standard therapies, targeting
alternative mechanisms of action may be helpful for treatment of this very common disaase. Here, we investigated an anti-

fibroblast growth factor-2 (FGF2) aptamer, umedaptanib pegol, a next ion D for the treatment of nAMD.
METHODS: Three phase 2 studies were des}gnad First, a multicentre, randomized, daubl&masked TOFU study assessed the
efficacy of intravitreal injections of d: b pegol herapy or in with to aflibercept

monotherapy in 86 subjects with ami—VEGF pretreated nAMD. Second, 22 subjects who had exited the TOFU study received
4 monthly intravitreal injections of umedaptanib pegol (extension, RAMEN study). Third, as an investigator-sponsored trial
0 1 2 3 4 (TEMPURA study), a single-center, open-label, 4-menth study was designed to evaluate the safety and treatment efficacy of
umedaptanib pegol in five naive nAMD patients who had not received any prior anti-VEGF treatment.
RESULTS: The TOFU study demonstrated that umedaptanib pegol alone or in combination with aflibercept did not improve best-
corrected visual acuity (BCVA) and central subfield thickness (CST) over aflibercept alone. However, the change in BCVA and CST at
Months primary endpoint was marginal in all the three treatment groups, suggesting that umedaptanib pegol is effective to prevent the
disease progression. The RAMEN study confirmed the ion of disease prog 1. In the TEMPURA study, naive nAMD
patients showed improvement and no further macular degeneration, with striking improvement of visual acuity and central
subfield thickness in some of the patients.
CONCLUSIONS: These results demonstrate, for the first time, clinical proof of concept for aptamer based anti-FGF2 therapy
of nAMD.
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Autotaxin & RBM-006 ICDUW\T
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Eye Diseases
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2.0 A crystal structure of

the autotaxin/AX3 complex
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Kato et al., Nature Str. Mol. Biol., 23:
395-407, 2016
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In vivo Preclinical data & MEEREADEH

® In vivo Preclinical data*' (7spvrREZILZER)
Effect of the anti-ATX aptamer on PVR in vivo.
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Histological image of anti-ATX aptamer administration.

Control anti ATX aptamer treated

*] Hanazaki H, Yokota H, Yamagami S, Nakamura
Y, Nagaoka T. The Effect of Anti-Autotaxin
Aptamers on the Development of Proliferative
Vitreoretinopathy. Int J Mol Sci.
2023;,24(27):15926.
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URL : https://www.ribomic.com

Contact information : info@ribomic.com




