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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)

Volume 145C - 1-174 February 2018 ISSN 0300 - 9084

ELSEVIER

jocnimie

Aptamer *=c"0'aav and

-




HHLDER I

7 TIV—ELDModalityhhEUiz&EE

HRF (AR 2)

wet AMD, PVR,---

BERIRE ChDHELMEN
=1

TS CHDITHVED
FHIFR=E

KRIBTUMIC

Unmet Medical Needs

T DIRRE
ACH
RF RO HRRRELAL)

ZWFHBSD=. Foimsiiiiz L)
TZEIEERRICELTLD



x

Wed

RBM-007

RBM-007

RBM-007

RBM-006

RBM-011

FGF2

FGF2

FGF2

Autotaxin

IL-21

BIRINAT 142

BEEIBE (ACH)

SR =R (wet AMD)

HEPRmEDEFE (DME)

RS
SERENE R T (ERRIE (PVR) . 1R MRS

BRI mEE (PAH)

- PoC Established

m
m

E-
f
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MEEEAGE(ACH, Achondroplasia)

o HREEIBIE(ACH) &(&
FOEDEREEF IERERERSIHMRE T,
BWSEEREDRFENKDSNTNET,

o IREENAEE(ACH) DIRE
FGFY 2V INOBICH T oRB/INFGFRIICHTT
R T,
ZEUZFGFR3ICK DT BDORRICHETSER

B4R (REAR) DRISEBERTL—FHAnY,

BOKENHITONET,

. Nx\, »

*Horton et al. Lancet 2007; 370: 162-72
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FGFR3  FGFR3
S BaE iy
CATSHL =200cm
syndrome (BRELEER) RK null
B 176cm
Normal % 163cm nE WT
B 150cm
HCH % 140cm s N540K
8 130cm
ACH % 124cm 3% G380A
CATSHL Normal HCH ACH z,/_l\glil?:?gi?:%g%{;;:é?é&s_m2006 Hypochondroplasia GeneReviews® NIH,

synd rome Hypochondroplasia  Achondroplasia m
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RBM-007 (umedaptanib pegol) : i1 FGF2 7745~V —

@ o

@ RrNA "

2 FAMIEERINTIC &> TSI AN EER e X
(t1,2> 24 hrs and Kp 2 pM) Q@ = k—?‘
?. H? OH

0 FGF 200 RHIZR54: e UM x
| ® lk_?‘
40k PEG \5 rovs i H? "

0 FGF2- BEMEADEE 000608  0iorm 1
Molecular mass (Da) 5 w

Oligo 12,437 i ocHs

PEG 40,000

APT-F2P 52,437

*Mol. Ther. 24:1974-1986 (2016)
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Vehicle RBM-007 Vehicle RBM-007 Vehicle RBM-007 Vehicle RBM-007
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=
=
=
E

[wr] ssawpiYy [leAA

FER(WT) VYIRS FIUVACHYIRERMB-007X7H A% C18H AEERED 3DV UOCTENR; RESRIDTEIARE. RBM-
LR UTZFRD 2V NER, 007 SACHV IR CTIEBEERDBEMNEML., FFER
} (WT) ERIRELARIVISEL TS,

ACHNSVRITZw IV I X(G380R7LIV) (&, David OrnitzE= (7o
RF) JURMINIZRIEBFH SEITINTZ,

*Sci Trans| Med. 2021 May 5;13(592):eaba4226. doi: 10.1 1 26/scitranslmed.aba4226.
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RBM-007 (umedaptanib pegol)
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ERPREAER DB E

B S (011 ma/ke) . BEER RS9 SREOBUBNE
SHBRTAY e e T e + 0.3 my/kgBiBR %5 26:8/(Cohort 1)
© REMIRZERFRS0.1~0.6ma/ke) g ¢ mo/komER TS 2618 (Cohort 2)

HEE 247 : REMABIE 124 1 5~14F INEACHEE
Rk HAR 2020F7H~2021%5R8 2022F6H~2026%3H
MBEiEER A, 1R Ep9. TSR

BE  HSARORROEREEE
T2 BARMS FUENERE

RIBOMIC

HEEE ZEME BEMS FUENERE



Phase 2 EEREASRT 12
R—XT120D Phase 2: s
v | P ) e

Lo & B Cohort |
0.3 mg/kg/2 weeks
RBM-007
. for 8 weeks
FREIRRERE

(BREDEREE) —1:1
for 26 weeks or more
RENLBANE SOROREE
0.6 mg/kg/month
RBM-007
for 8 weeks
FRGEREHE FEHMMER
JARRBAIARF D FE N 5~ 14mDEBE « 2661 BRE)DERMBEERE (AHV, Annualized Height Velocity) D
BLFOMICLURBEMRESSHINT\ 8% =Mk

14 _RIBOMIC.




Phase 2 Cohort 1/ Cohort 2 Of5ER & VOXZOGO®E MDLELER

N—RF1HSDFEHEREREE (AHV)DZ{L (cm/year)

Cohort |
+3.29
+0.56 I
™
-0.69
#5 #6 #2
Prior
Treatment G G N

N:Untreated , G:Growth hormone , V:VOXZOGO® , GV: Growth hormone—=>VOXZOGO®

15

Cohort 2
+1.46
I +0.31
i
-0.56
Mean #11 #9
GV G

+0.50

#8
G

+1.13

#1
GV

+2.03

#12
\

+4.95

#10
N

+1.39

Mean

VOXZOGO®

+1.71

Mean

P3*

LRART—DEALIE, GRS
VOXZOGOSHFHIZEILEELYE
REFL

Cohort 16 KU 2ICHFBFT
RIEEIL BIWEHARICH TS
VOXZOGORL A%

Cohort 20ANL ARG —D

ZENFL)

VOXZOGO®REEEETEHN
ENERIND(2,/361)

o ZEMEDBTILRL

* BioMarin VOXZOGO® Phase 3 (NCT03197766) ,
https://clinicaltrials.gov/study/NCT03197766?tab=results

~



Umedaptanib PegolMRERIRFEHRRIC H 1T SiFHmBINIE

N—R2S1 NS DERIBRFREE (AHV)DZ1L (cm/year)

+4.61 ®
3
S ELLEOEMEBICEY, Cohort 1 LRS-
+3.29 @) - T
> 2ZADEBREREIF. VOXZOGORPOHEIFREE
Rz FOYkEITTz.
+1.71
W26 W52 W78 W104 W26 W52 W78 wioa W52
Phase3 * BioMarin VOXZOGO® Phase 3 (NCT03197766) ,
Patient #2 Patient #3 Mean* https://clinicaltrials.gov/study/NCT03197766 ?tab=results
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Phase 2

seR) PK =ab—232

Phase 1 i858 24ERIDZSICHITDEYEET—5 %A\ CPhase 28T —YNDII1L—YarvzEEk
BSHRRLUBIRABER CChax. AUCHERIRREISET D

4,000

3,000

2,000

1,000

Plasma concentration
(ng/mL)

0

Cohort 1(0.3mg/kg,w)
Cohort 2(0.6mg/kg,biw)

L

R FREEIEANER
(AHV)

+1.5cm/y
+1.4cm/y

EEBIREED Crax
(ng/mL)

2,349
3,822
CmaxIZAHVIZCFESULRLY

EBIREEDAUC)~336 h
(ng+h/mL)

592,989
592,810
AUCHAHVICHEST S

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 Week

_RIBOMIC.



SEROBE

Phase 3

Phase 2 . . < FrEHARS >

BiRERK 2026F4 Bk~
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Phase 3 EERART 12

R—=254D Phase 3 : BB 5% EHRIR 5 RER

B=ER } Open-Label Study (n=16)
R RRRE
(BROBREE) .0 mg/kg/week RBM-007 for 52 weeks

for 26 weeks

TERRFIRR DFEID 2~ 14RDEE

7-\\ 3 ‘ = . S 5=~ =~ i S Py (=}
FRRBIRERE e UnEmET RN sRE | T HIRE R=2S1 N BNEBSRIBBREDLE(LE

19 _RIBOMIC.
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=HE (Imga/kg) 50 PK Y21 —Y3a) & FRERED T
Best in Class OEZH{ELT

« Phase 1 #8& 24EFDZRSICHITE2EYEET—YZHWT
Phase 2 BT —9NDII1L—yava=Ehk

« BRERIRKIVBIR4BER TChax. AUC(REYIHIREES) NEFRIARR
ICETD
- FEEPK Y2ab—Y3vzexrIlcEAE(1.0mga/kg,w)ICHITS
FRIERRD T ZER
Growth Rate Steady-state Steady-state
Increase (AHV) Chnax (ng/mL) AUC, 334 1, (ng*h/mL)
Cohort 1(0.3mg/kg,w) +1.5 cmly 2,349 592,989
Cohort 2(0.6mg/kg,biw) +1.4 cmly 3,822 592,810
High-dose (1.0mg/kg,w) = >+3.0~4.0 cmly = 7,831 1,976,930

+3.0~4.0 cm/y

A
Qﬁkgﬁﬁﬁﬂﬂﬁ +1.5 cm/y +1.4 cm/y -
AUC 592,989 1,976,930
RUIRER

Cohort 1 Cohort 2 High-dose
(0.3 mg/kg,w) (0.6 mg/kg,biw) (1.0 mg/kg,w)

RIBOMIC
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RBM-007 |— _—

Navepegritide O O

% Ve
Infigratinib |——

Chondrocyte
proliferation

Chondrocyte

Chondrocyte
hypertrophy

TransCon CNP

VOXZOGO®

Meclizine

*Adopted from:
Lancet Child Adolesc Health 2024;8:301-10

_RIBOMIC.



finttFAFEm & DLLE

JO714-) edaptanib pegol VOXZOGO® Infigratinib NOVIWELS
- um ni nfigratini
i — . (TransCon CNP)

RIBOMIC Inc.(Tokyo) BioMarin Pharmaceutical Inc. BridgeBio Pharma, Inc.(CA) Ascendis Pharma A/S

PR RIBOMIC, BiOMARIN ridgebio o et
EFm RNAP 79~ — CNP7+O%Y EDF BRMECNPTFFOY
{EFKER FGF2EE (E#H) MAPK>4'F )L BAEE (REE) (F;;E; 3FOYYFT LS MAPK>%'F )L REZE (PS8
EZGE o Phase II f%A Lt (2022%) Phase Il 8T FDA 7%&Z2 (202652R)
B5GE ET#5(1E/1 or 2;8) ETFR5(1E/8) ZO/S(1E/8) ET#5(1E/8)
il oicmiyear 47 colyear L cmiyear HS cmiyear

*I BioMarin VOXZOGO® Phase 3 (NCT03197766) , https://clinicaltrials.gov/study/NCT03197766?tab=results
*2 https://s205.04cdn.com/224494602/files/doc events/2026/Feb/12/Infigratinib-PROPEL3-Topline-results Feb-2026-FINAL-FINAL.pdf
*3 https://investors.ascendispharma.com/static-files/ac6e8fb8-8ab9-4c5¢c-b25¢c-14a90f766b48
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HFRICHITSACHEEREDTIZ

Global Achondroplasia Treatment Market Size by Regions

US$ Million
1,000

900
800
700
600
500
400
300
200
100

0

ACHDIEEREN G (CHESND 2

DR
s = o \Z 4 m Other
BB T D A DIEINN FAE mJapan
m Europe
I m North America

2021 2022 2023 2024 2 O 2 5 2026 2027 year

*Source: Secondary Sources, Expert Interviews and QYResearch, 2027

BioMarintt
3Q 2025 Earnings
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ACHBEREDE

IR & TIGHIR:

Normal

HCH

Hypochondroplasia

ACH

Achondroplasia

IR

o ACHEERENEIYT DBEHCKE M)

ACH HCH EBEW

o HBEFAEE(HCH, Hypochondroplasia )

A EEEE (ACH) EREKICF O EDEREH S REREDD
BEIERE CTIN ACHEVIZEITEE T,
FGFRIBILFICHTRIAERTIN ACHEILGRIAERRY
ARHEIINS4OKDEETT,
FRESARIFACHER#%(1/15,000~40,000) TG,
IRABYRERE TR BN R AEEEDFERED RO SN TN,

*Cleveland Clinic. Hypochondroplasia, Michael B Bober, et al. Hypochondroplasia.
GeneReviews Last Update May 7, 2020., US Census.gov_ The U.S. Adult and
Under-Age-18 Populations: 2020 Census, Eurostat DatabaseZ& ol ¥t TIERL
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2hinEEZ Y (wet AMD)

o SHEMNEENRMTE (X
MRRD FICEUTZEMEIC LW IR PIRRDIRTLZ
BIEECLET CNICKY EpHERI ST 487

BEERYET, wet AMD

o BHANNEREPIRIEDAEIR
MIHEATRATZY . HEFD
FULERHIE<RITCRATZY
LET, T5ICHEIR TORIRIZ
FXONED & RBADIRRIC R
EC

*Holmes D. Nature 561:52-S3, 2018 / Credit: Alisdair Macdonald Z&JoIC##t TS, M



ZEAEMVEGFE)D Unmet Need
AR DAL (REFZEL) ' XD

o |
* 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 o8 -
fibrosis, scar formation or atrophy in retina. °
g A 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.
Opitirgy 25T I8 e i o estr el o o e 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

o RiHL (RIRZAR) FEZ FH TR
® 1/4DEHICHET

FERERICHIDHER
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CRIEUTERREABRDEIE

Phase 1/2a Phase 2 Phase 2 Extension Phase 2 IST
SUSHI Study TOFU Study RAMEN Study TEMPURA Study

BRfHFARES . SAEEE S5 ME_EERERK(Eylea®) BA1E. 4ABIHFARES

HBRTYIY ggﬁsﬁ%ﬁ BA1EL 4EHEF4HR

MVEGFETHEEN DY, 588 MVEGFETEREENSHY, 588U TOFU StudyZ5e T Uizwet
WA ®\\wet AMDEE ®L\wet AMDEE AMDZEE

%R 86%EH! 225!
SBRHAR 2018F108~2019%F6H 2019%F128~2021F12H 2020F118~2021F12H
BRI  KE. 47 KE. 8iEsx KE. 8%
STER « ZEMESIUBAEMN - ZEMHILUBENE « RADZEAE

« (RACHEENDZEAL) + RACHREDZELL . BRICHPHEIZIR

BA1E. 3EEFARES

KEEDwet AMDEE
S5Ef

2021F68~2022%3H

KE. e

ROCHRENZEL

_RIBOMIC.
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RBM-007 DE&k POC(Proof of Concept)#iL

> MVEGFR

aEEE CRFMANEE GFATE)

> RaFEEICHV\ CHREMENEIE CaFsiR)

#A

BCVA Mean Change from Baseline

(letters)
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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) Chock 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

Daniel 5. Pereira’, Raj K. Maturi?, Kazumasa Akita”, Vinaya Mahesh’ Robert B, Bhisitkul’, Toshiaki Nishihata®, Eri Sakotar, 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 studies 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 ant-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-
isual 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; hitps/doi.org/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://dol.ora/10. 7038/5/4_\7433—023—02848— 7
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HRICHITFDwet AMDDTHIZ

> FEETHE*T1Dwet AMDEEE

3,500,000

3,000,000

2500000 l l /I

2,000,000

2024 2026 2028 20 2032 year

FBAEDRIECIOEEDSEEIC LY SEEDIEM
(CKDTIZDIEK

1 BT XN ROV ARA D AGIT TS VR KEDEER

x2 Citeline Datamonitor Hearlthcare, data as of May 20,2024 Z55NT—5 &R\ H#tCTIERK.

> FEET7HE*Dwet AMDDTIS

US$
10.9B

US$

USS 7.3B

6.5B

2022 2026 2032  vear

« TRISNTUVWVEGFED/NNT IR TICL EHIBDESAHMHE

[y AV

« BREEC/N\AARY Ty I EEMREDFUL\TISZERZR L. THi5

A/ VN
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ERBEDLEZE(DME, Diabetic Macular Edema)

° *Eﬁﬁﬁmiiﬂitli Expanded representation of
MEFRIRHERREE | 2 EN. ZARECHRIE TORE macula region
ERDAETY  MBREEERE U, fERICH . jeommalere ;SWO.lenDME -
1T B\ EEEEEL . FRAOER R ™ L g | e
RN CETRELET. :

Corned

o FERMENEFEDER
FERBEEICH T DRIEEOFRN—DTIN, 7N

FHAICFEEERNEIC<KWV T, Gilary body
BEHETPNTEATRZ Y (ZR) BEFOF0
EROE<RITCTRAIZVEFEDERD /0 C (R
[TIRIRDEATHYE T,

33 RIBOMIC

OCT image for DME



MEPRTEHEIRIEE T IV D R CH 1T B IR

4-
p p ** (P=0.0012) ** (P=0.0037)
#4101 21 5728 day 3 .
H ———H
A\ X
E 24 .
/’/’/’---'-/’/’/’ /’/’ EE
i
rp[’)ﬁcfﬁfg} Sk umedaptanlb pegol = T
PRAT 5 (3~275) .
FEPRIAARREEE T ILN IR é@‘ @3" %?‘ P @i" 4@&
EREIEEE Tl M E LI E< AU A (B OBSENRUIZLIE '& S SRR }b

BRIN. INHMRERBEIFIDIRHE VN ERRE. IRELEMDRERRE RS,
ZEIDIMPDGFRB#fdZE A=) ABERFEHEIRET 7 )L T, fEEMERN
RZERVEINRITAEDEET S E(CLY . MRHFEIRBEIFI DK & BRE L M 3EH AEE

E3ITRITHENBRIND,
*2025F9 A4S HRRA

[Umedaptanib pegollIERFHIRET T IVV IR ICH\WTEN=EIENRE T ]
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35 *1 DME Market Size, Share, and Trends Analysis Report - Industry Overview and Forecast to 2032(Data Brigett)%. #2 IDF Diabetes Atlas 2025%% ToIC¥EtHFRR RIB () l\ /I I‘
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RBM-006 (#nAutotaxin 7249V —)
Autotaxin & RBM-006 [CDWL\T

e Autotaxin(ATX) e RBM-006

UREBENRSEERT.LPC > LPA ZEXT S
LPA (AR CRI<ERERIEEXT 1T —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

RBM-006 [xf5RIx 8z =5 AR (PVR) & U, R

(PVREBOIVETH )
PVRIZRPE#AE ') IR DSEMALIC KU ISR M
DIBFERD T S N, ZE5 | HERRM B (C O EERHR
TEZEICBNDERETHD,

ATXFEEHIIZRhoA#RES. IL-6. ET-1. CTGFEDR

HAEETFORIRIIHENC L > TR ERZ TR T &8

\_ N,
_RIBOMIC.




MEPRTEHEIRIEE T IV D R CH 1T B IR

41
p p *+* (P=0.0008) k% (P=0,0004)
4% 0 1 21 2728 day 2.
H ———t—H ;
\¥ X
g8 2
e o 0 o o _}a
ol PP PP 3
rp[’%ﬁg} 1k umedaptanlb pegol = : )
" ;gf_—}Bn' #%5(3~27H) 0 -
BRREREE T LTI xf‘ &5 o x\(/@ﬁ%’*‘ *

MEPRISHERRAE T, HERRIME 2 XY B AU S (BERAAE) DBSENUILLIE
BRIN. INHMRERBEIFIDIRHE VN ERRE. IRELEMDRERRE RS,
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