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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 Displasia 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
® Riyadh Global Medical Biotechnology Summit (RGMBS) 2024

Date : Nov 10-12, 2024 (Riyadh)

Presenter : Yoshikazu Nakamura (iB#F:&E)

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

e 5th Growth Factors in Regeneration and Regenerative Medicine Conference
Date : Feb 14-17, 2025 (Punta Cana)

Presenter : Yoshikazu Nakamura

Title : Anti-FGF2 Therapy in Achondroplasia
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o ACHICEI9 2R HAEOEMY
X4 Achondroplasia: aligning mouse model with human clinical studies shows crucial importance of immediate
postnatal start of the therapy

21155 Journal of Bone and Mineral Research
F1IHFE Masaryk KFEEZFER Pavel Krejci#uss DHERAZERHSE

o FF(CX T DFHRDDS7 IV —EIR

#>#: A chimeric RNA consisting of siRNA and aptamer for inhibiting dengue virus replication
Zitss: NAR Molecular Medicine

RRAFERFEAZFAATRNAEREE |t EiEaEE s OHFERAZTRHER

N4 Generation of RNA aptamers against chikungunya virus E2 envelope protein
21i1E%: Journal of Virology
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3D printer model of 2.0 A crystal structure of the autotaxin/aptamer complex.
(Nat. Str. Mol. Biol,, 23: 395-401,2016)
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HEEAREZENERE UTZRBM-007
(umedaptanib pegol) NEESEIEDH KA
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FEIHRIESEEIEM RBM-007(umedaptanib pegol)
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BRI BE TR 356 umedaptanib pegol @
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MEEEAGE(ACH, Achondroplasia)
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*Horton et al. Lancet 2007; 370: 162-72
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An RNA aptamer restores defectl\!e 'bonf-: growth vl BEERETTIVYIZEACH
in FGFR3-related skeletal dysplasia in mice vt et

for the Advancement T - 3 Az
Takeshi Kimura'?, Michaela Bosakova®**!, Yosuke Nonaka®!, Eva Hruba®, Kie Yasuda', :Z::e::l:: il %%EE;E | PS%HHE_C N é *iﬁﬂ%o)
Satoshi Futakawa®, Takuo Kubota', Bohumil Fafilek®**, Tomas Gregor®>, Sara P. Abraham?, e vos

e P e o o S ot S Mot B, RBM-007(FGF27 749~ —)%
AVVEFGF2EZEICLYBDRE

Deborah Krakow’, Yoshil ! >11x, Keiichi Ozono'*, Pavel Krejci®***

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 FGFR3is unmet leaving achondroplasia

currently incurable. Here, we evaluated RBM-007, an RNA ap di dto ize the FGFR3 73\‘1/@ ‘E + n7'_
ligand FGF2, for its activity against FGFR3. In cultured rat chondrocytes or mouse embryonal tibia organ culture, &= —
RBM-007 rescued the proliferation arrest, d dation of cartilagi 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 ion. When deli d by subc injection, RBM-007 restored defective skeletal growth in a

mouse model of achondroplasia. We thus d aligand-trap concept of targeting the cartilage FGFR3 and

deli a ial th ic approach for achondroplasia and other FGFR3-related skeletal dysplasias.

INTRODUCTION cytokme/slgnal transducer and activator of transcription (STAT)

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

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).

B10'Bewaousios wis//:duy woiy papeojumoq

*Sci Transl Med. 20217 May 5;13(592):eaba4226. doi: 10.1126/scitranslmed.aba4226.
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R—2S514D } Phase 2a: }
TR Open-Label Study (n=12)
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0.3 mg/kg/2 weeks
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. for 8 weeks
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for 26 weeks or more
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0.6 mg/kg/month -
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for 8 weeks
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Phase 2a Cohort 1 &R & hFl& DELES

o FHEMKEE - o THFENKREE

(cm/%) (em/%F)
RBM-007 RBM-007 VOXZOGO Infigratinib
+4.61 Phase 2 M6 Phase 2 M6 Phase 2 M6
> (K28 CLLER
+3.29 +3.38

RBM-007 : &) rEs?

+2.01 +2.08

> 325 REPR CLEER
RBM-007:381[EMD#%5 T&E

+0.56
Cohort1 Patients Cohort Cohort Cohort

1§ *VOXZOGO.Infigratinibld TEMT—5 & IHHIC TR ()
MoV T BRI 1—T4—L 2024F10824ET. BBIO - Infigratinib - ENDO 2023 - Updated Six Month Results in Phase 2 Cohort 5 Study % ~—
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Chondrocyte
proliferation

Chondrocyte

Chondrocyte
hypertrophy

TransCon CNP

VOXZOGO®

Meclizine

*Adopted from:
Lancet Child Adolesc Health 2024;8:301-10
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RIBOMIC Inc.(Tokyo) BioMarin Pharmaceutical Inc. BridgeBio Pharma, Inc.(CA) Ascendis Pharma A/S

(CA) (Denmark)
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ERRNEE CTRISNSIERKE TS ETRES
MBS | ST | S S
RBM-007 IR AR RS i % o o wet AMD(P2#27)
FE =H : :
(HFGF2 7F57—) Lol PDR. PVR
RBM-006
- 7 DiE! e YR : :
R D7 F U BOREERSR o o PDR. PVR,
(fnAutotaxin 7 F9~¥—) AutotaxinfEZE| Glaucoma
RBM-011 REEMT A N1 THBIL-21EEH O Glaucoma
(IL-21 7F9~—)
RBM-008 M. BEOBHLEFET S O o wet AMD. PDR.
iostinfAEH { {
(#nPeriostin 7F9~—) FerOSHINESH! PVR
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* Holmes D. Nature 561:52-S3, 2018 / Credit: Alisdair Macdonald 7% 7t (C##t TYERL, M
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* In the CATT trial, it has been reported that approx. 60% of the }
eyes treated with anti-VEGF develop fibrotic scars and § S
majority of scars develop within the first year of treatment.*! g . _—_—
* Additionally, it has been reported that about 25% of AMD patients g ) 463% [
respond poorly or not at all to anti-VEGFs.*2 % 3 32.0%
5
* Anatomical findings predictors of therapy failure include subfoveal E o -
fibrosis, scar formation or atrophy in retina. °
g | T T T T T T
*|. Daniel E, et al. Development and Course of Scars in the Comparison of Age-Related Macular Degeneration Treatments Trials.
Opitiregy 25T I8 e o phyis o aestr el ot o s v pts i T IR R kS
exudative age-related macular degeneration: JPP 2 2019, 70, 5, 779-785 Censored (N) 0 55 260 218
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ﬁ The ROYAL COLLEGE of
OPHTHALMOLOGI
ARTICLE OPEN

(NAMD): a phase 1, open-label study

Yoshikazu Nakamura &%

© The Author(s) 2023

The ROYAL COLLEGE of
*ﬁg OPHTHALMOLOGI: www.nature.com/eye

M) Check for updates.

ARTICLE OPEN
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

Danel 5. Pereira’, Raj K. Maturi?, Kazumasa Akita”, Vinaya Mahesh’ Robert B. Bhisitkul’, Toshiaki Nishihata®, Eri Sakota’, Yusuf Al
Emiko Nakamura', Padma Bezwada' and Yoshikazu Nakamura & 35

© 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 disease. Here, we investigated an anti-
fibroblast growth factor-2 (FGF2) aptamer, umedaptanib pegol,  next generation therapeutic for the treatment of nAMD.
METHODS: Three phase 2 stuies were designed. irst,  muticentre, randomized, double-masked TOFU study assessed the
efficacy of intravitreal injections of rin with aflibercept, compared to aflibercept
monotherapy in 86 subjects with anti-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
(TEMPURA study), a single-center, open-label, 4-month 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 ib pegol alone or in with aflibercept did not improve best-
acuity (BCVA) and thickness (CST) over afii alone. However, the change in BCVA and CST at
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 cessation of disease progression. 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.

Eye; https://doi.0rg/10.1038/541433-023-02848-7

www.nature.com/eye

() Check for updates

Safety and tolerability of intravitreal umedaptanib pegol
(anti-FGF2) for neovascular age-related macular degeneration

Daniel . Pereira’, Kazumasa Akita?, Robert B. Bhisitkul’, Toshiaki Nishihata, Yusuf Ali', Emiko Nakamura' and

Ib pegol (anti-FGF2, investigational new

received a single intravitreal injection of

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

of more than 150 um.

ted an indication of bicactivity in

GFs.

*Phase 1 Eye; https://doi.org/10.1038/5471433-023-02849-6
Phase 2 Eye; https://doj.ora/10. 7038/5/4_\7433—023—02848— 7
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RBM-006 (#iAutotaxin 7249<v—)
Autotaxin & RBM-006 [CDUL\T

® Autotaxin(ATX) e RBM-006

UREBENRSEERT. LPC > LPA ZEXTS
LPA (AR CRI<EREREEXT 1 IT—5—

ﬂwtofaxm
é Choline

LPC LPA

Cytokines and Growth factors

FGF2 e
TGF- f32

FGF2 <
»:
RPLA ‘ . AMD' PVR, DR, ..efc.
Myofibroblast Fibrotic ECM

Scar formation

Eye Diseases

2.0 A crystal structure of

the autotaxin/AX3 complex
Collaboration with Osamu Nureki’ s
laboratory

Kato et al., Nature Str. Mol. Biol., 23:
395-4017, 2016
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RBM-006 (#nAutotaxin 79V —)
In vivo Preclinical data & ffEEEREADRERH

® In vivo Preclinical data*! (zspvreEFILZER)
Effect of the anti-ATX aptamer on PVR in VIVO

tATXptmet eated Ctl

p<0.05
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T
anti ATX aptamer Control

Histological image of anti-ATX aptamer administration.

Control anti ATX ap! ed

H E stain

#] 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.

immunostaing
(ATX)
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