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20234E
BhpktBas | XA BB RRER RS T ERAR .

AMED BEETIEHEBESEE - VK BIEAIL FGF277 49 <— (RBM-007) ZRU\CEXEEAZ 2021~2023%FE 100B8HH
IBEH BB AEERDBIF
JST BRI RIS THEE SR % A7 AT —RIETOS T U ~ 2018~20234FE 23BAM
CRESTHAZC B, [ ANTHIRE T 59~ —BIRFMOAREE & A THIRER:
[ IR— 3 AIRICETDATMERESRNMD M ERUEERMEH I TIT—RIR |
Bl &HREM L]
(NEDO BF - AU\ TV REMDOY A= - T4 ZH)L 2F - Al KHRAIE 2023~20254FE 13§EF‘3\
BHREE
(2387) SNESF S FEE PR R R % MFGF2745<— (RBM-007) OYNEHFFLHEEE  2023FE 1.785H
SR\ FB—EB#EEN
\%}E’Aﬁ Yy

aat(#ik) 137.785H8
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(updated on Nov 14, 2023)
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RBM-007 FGF2 BRI EBIZME (wet AMD) [
RBM-007 FGF2 WEMAIE (ACH) Bl
RBM-011 IL-21 FEN AR MERH = MEAE (PAH) N B
RBM-006 Autotaxin 1RVEERE FAAHEIRAE (PVR) Il B
RBM-003 Chymase 2%0r e N N
RBM-010 ADAMTS5 25 T2t R A YE Il B



Rt SE i AIRIEEF 2 (FGF2)

FGFD 7 =V —5> )\ OB22f&58HD
FEAZ)(—

FEDMECOHEBEECHS [EE] &
EABNTELL

However, FGF2 has never been investigated as a therapeutic target,
because of the lack of FGF2 inhibitors.
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EIREEAZA (ACH, Achondroplasia)

o IRBMAZAAE (ACH) &(&
FORDEEEH IEREREQRDIHIMEETY,
BaEmEMFELEE A

o IREMAZRE (ACH) DIRE
FGFY > )\ UE(CX T DREFGFR3(CH ET
ZEUJZFGFR3ICK DT, BDEKRICHETIRER
Bk (BEIR) DO (SERIRT L —Fhth
D BORENMLITSNET,

o IXBEAZAE (ACH) DEFEEHE*+1
HA : #96,000A _
K[E : 20,000~30,000A *2 Horton et al. Lancet 2007; 370: 162-72
5 #9258 A

* 1 BRIBIRT > 5 —HPOBEEBIRAE (GETEHR276) SHBRIZRIEAE ()
HA RSA>EEBV, Bt TR,
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Restored Bone Growth
in ACH Animal Models

Regeneration of Patient-
derived IPS Cells

> A (Sci. Transl. Med. 15%;)

SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

BONE Copyright © 2021
The Authors, some

An RNA aptamer restores defective bone growth rahtseed

in FGFR3-related skeletal dysplasia in mice L s

of Science. No claim
to original U.S.
Government Works

Takeshi Kimura'!, Michaela Bosakova®**', Yosuke Nonaka®!, Eva Hruba®, Kie Yasuda',
Satoshi Futakawa®, Takuo Kubota’, Bol\umll Fafilek***, Tomas Gregnr’", Sara P. Abraham?,

Regina 24 Silvie Belask , Martin Pesl***%, Fabiana Csukasi’’%, lvan Duran’?,

hi Fuj ®, Michaela Kavkova®, Tomas Zikmund?®, Josef Kaiser®, Marcela Buchtova®'’,
Deborah Krakow?, Yoshik K 511%, Keiichi Ozono'*, Pavel Krejci®>**
Ac| p is the most 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 a:hondroplasla
currently incurable. Here, we evaluated RBM-007, an RNA aptamer previously developed to neut;
ligand FGF2, for its activity against FGFR3. In cultufed rat chondrocytes or mouse embryonal tibi
RBM-007 rescued the p arrest, d ion of cartil. llular matrix, premat SClell
and imp. ic dif induced by FGFR3 signaling. In cartilage xenografts deri
pluripotent stem r cells from individuals with achondroplasm, RBM-007 rescued impaired chondro

and maturation. When delivered by sub ion, RBM-007 d defective skel| Tl'azrlslatlonal

mouse model of ach: plasia. We thus di aligand-trap concept of targeting the cart
delineate a potential therapeutic approach for achondroplasia and other FGFR3-related skeletal e lclne o
INTRODUCTION cytokine/signal transducer

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) transduces the communication signals delivered by fibro-
blast growth factors (FGFs) (2). In addition to ACH, activating

signaling, and bone morphd
signaling (5-7). The comp]
FGFR3 affect chondrocyte
degradation of cartilagino
senescence. Collectively,
growth plate cartilage and d

AVAAAS
*Sci Transl Med. 2021 May 5;13(592):eaba4226. doi: 10.1126/scitransimed.aba4226.
()
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EAICHITDHACH HFERATS1—IV

2020 2021 2022

Phase 1 Phase 1 |

2021.5

Phase 2a

Phase 2b

2023

2024

Phase 2a
2022.6~2026.3

2025

2026




ACH BERPRVERODEIE &S

> Phase 1 5tf& &5
o HERE  24BDEERAABEE R E UXEN
BFREZE2%EBEM (0.1~0.6 mg/kg R T#%5)
RiF /AN RE

> Phase 2a it 1=
- HERE . 5~14F D/NEACHEEZMNREUI12EFE
« akRYA b BEAS MR E (8RR (CHLRTIE)
FRFHMEIER B3 (BROMBUR) | £k
- B1HIBOKR TF#E5Z2023F4H (CHla
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[ - |

o

o ZHHEIRAEMZEEL (X

TR T (CE UIEEME (C K D MRISEDRH
ZElEFRRIUEFT. CNICKDEBHEEICIEMN T,

RWAOBELIEDFT,

o ZHHBINNEEHIZEDAEIR
MHEATRAZD., HEFD
FOEBDME S RITTRAED
LET. =SICHIETORYE
FZRIMED & RBADIRE (72
NETI,

UNNERBEBEZNE (Wet AMD)

wet AMD

*Holmes D. Nature 561:52-S3, 2018 / Credit: Alisdair Macdonald %z c(C#4t TR,



JEERPRRER(C 5T S DualfFAl: MEFE EIRICDHNE!

Mouse CNV test Rat scar formation test

Score 0 Score 3

At Day 0: Laser irradiation / drug injection

A\ 4

At Day 7: Angiography exam

Irradiation areas At Week 0, 2, 4:
RBM-007 injection

Area of neovascularization v

~ Score 4

R

At Week 6:

— 130,000 | Mean + S.E. Histopathological exam
g T *: p<0.05
a 100 - Mean * S.E.
o 110,000 - . Frequency of scores *: p<0.05
= 2, 3 and 4 (%) 80 - z
> 90,000 - 60
=z
@) 40 -

70,000

Lucentis® 0 10 0 0 10 20 20 +

RBM-007 0 0 6 18 6 0 0 ,

Drugs (ug/eye) RBM-007 injection times 0 3 2 1

(15 mg/eye)

17 RIBOMIC
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FGF2ZiE &I 3HH : wet AMDREEDEHR

(EH? == 5
MEFEZHE I DVEGFIEERIDIE FAARREST :
Lucentis®, Eylea®, Avastin® etc.

FIRER

B[EDL/BEEAZHET. NCFBEE.

2FRBERIFIMET L. BONBRIETD
(EHEERER)

Ophthalméloéy
2013; 120: 2292-99

s 99 (2013)
=SRICHHT

JAERIIA NS DEFER

( Bl ®N(XTH) —>BEHE

*Rofagha et al.
Ophthamology 120:2292-

wet AMD

Treatment &
<

BiR

~N

RBM-007(FGF2AE7 'A< —)

FGF2(XVEGF K D3N MEMEFRZES.
HERRDIRIEE (BYRIE) ZF8I D

VEGFEEH| RBM-007

A N

4
Q)

Eae
\

wet AMD




RBM-007 (wet AMD) Phase 2 itERODFERE

RAMEN

#HEBRED
Anti-VEGF&ERE Yes Yes

No
%7 K
=2 OK @] oK
RIRDEITHIHIZNR Yes Yes Yes

No
RAODEEMR LEEER (Eylea®) 2453 No Y
es

=25 LEEERIS L [y

RIBOMIC,



RBM-007 (wet AMD) Phase 2 B&RMDEEh

Anti-VEGF &EFEE(CHITS @ FABEBRE(CHITD
RBM-007DaERNER TEE BB R =R

- JBEENRIAIZE. Eylea®(l55ME
- JABERENEHEAIZ &, Eylea®(lIESHE
o AT ZHEER (RE{LELE)

(wrl)
aujeseg wody a8uey) uealy | D

(letters)

BCVA Mean Change from Baseline

Months

-

C R ESD. FAREETDS S MBS E ) .




R &5 : BSRPOC (Proof of Concept) DML ESEDEE

> HVEGFEE(C L BEERES KUFRABEEF (CHU\T. RBM-007HAEAEDERRPOCZHEL

> JIVEGFE(C K DIEEBFENS (ERB/EFMFED) RBM-007\DYIDEZ (CKD> THTFDHRADETHE
(VEs)
—  RBM-007(& First-Line jAEE & U COMREGENHNE

> FKiAEDwet AMDEE(CHIFD Phase 2b/Phase 35tERMEHE(CEI L TSR

NSDOREN FeDimX 2#E U, REIFIIRBIFSEE Eye(TEIR (in press)
Safety and tolerability of intravitreal umedaptanib pegol (anti-FGF2) for neovascular (wet)
age-related macular degeneration: a phase 1, open label study
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

2 RIBMIC




RBM-006 (#tAutotaxin?7 ) 49<—)

IBTETENE FFRIEAE (PVR) DFPIMREFHER

HARRFZEFEMERERIARIREFDE - REZFREZEER (R 1B)IIERARFRIR) EOHEMZE

22 RIBOMIC
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IRETHIEFARIEAE (PVR)

o 1EGEMHINFAMEIEE (PVR. proliferative vitreoretinopathy) & (&
ZiEOMMRNERERE. RN, HFAREATIEIEEZAZA L. SIBIEENET D&
(CKDOTHIRRICHEEE (L DAZE) R ES|IMERERIEENEC . KBICEDRSE.

o BIfFDiafik
HFARFMIREDBRICEL D CTEEERRNEELKRAICEDIENE . FRREDECS
BRI TFIEFFELIRN,

o IETEMEINF4IHIEAE (PVR) DIREEEBEEHE
MR R BECVERRIARAEDINE. MEYIHERRBEOFMCLO>TRI D, HIRREEED
5-10% CEEREMHIEL U THRIEIT D,

*1 EyeWiki® -American Academy of Ophthalmology-®PVR& D 5| FH

*2 Polly A. Quiram et al. Ophthalmology.
113(11):2041-7(2006)

RIBTMIC,



RBM-006 (#itAutotaxin??2 9~ —) (CLBPVRFIZIRDOFER

Effect of the anti-Autotaxin aptamer on proliferative
. , = vitreoretinopathy (PVR) in vivo
e Mopy

Article

?ntl ATX ptamer treated Control p<0.05

The Effect of Anti-Autotaxin Aptamers on the Development of _—
Proliferative Vitreoretinopathy 5
5
Hirotsugu Hanazaki !, Harumasa Yokota 1@, Satoru Y i1, Yoshil Nak 23
and Taiji Nagaoka 1*
4 o
! Division of Ophthalmology, Department of Visual Sciences, Nihon University School of Medicine,
30-1 Oyaguchi-Kamicho, Itabashi-ku, Tokyo 173-8610, Japan; hanazaki hirotsugu@nihon-u.acjp (HH.);
atokoy18@gmail.com (H.Y.); yamagami satoru@nihon-u.acjp (5.Y)
edical Science, The University of Tokyo, Minato-ku, Tokyo 108-8639, Japan; 3 L
yoshi@ribomic.com g
3 RIBOMIC Inc., Minato-ku, Tokyo 108-0071, Japan cQ
* Corresp il.com; Tel.: +81-3-3972-8111 (ext. 2531) o
g 27 ® o)
o
* Int. J. Mol. Sci. 2023, 24(21), 15926, https://doi.org/10.3390/ijms242115926
17 [ _J
SPRER REIZF 5 EF X
HAXRFEFEMHRERFZRIBRIFEDES - L Y
anti ATX aptamer Control

REERE)EER (R BIIERKFEER) DR
TEESD TETZPVRFIHEDORFEAFT

The incidence of TRD in PVR

RIBMIC

* XERES )L Z{EA
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Autotaxin & RBM-006 (iiAutotaxin 7749 —)

> Autotaxin (A—BMFFS >, ATXEBEFR)
> REERSIEEZ=T. LPC > LPA BE4£ 93D

o o
R’u‘o ATX R’ﬂ\o ,
Ho{ o s Ho:|\ o + HO A~
0-P-0 _~ [ O-P-OH \
o \
LPC Choline
LPA (FAEADHEEH I CBI< EBIRIEEAT A IT—5—
> RBM-006

2.0 A crystal structure of

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

Kato et al., Nature Str. Mol. Biol., 23: 395-401, 2016

@

Choline

Autotaxin

v
S i ey
ML 1“"‘;_

Sadaa T

LPA Receptor

.t

LPAIEINIC KD
WREEAE. 2. RIMODFAEFH
KEZ5|SEIY

RIBTMIC,
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PVRYIZIRICEAT D, SERDESE

« RBM-006 (#tAutotaxin)’74o~—) (CEBNTZPVRFHIEMNEZ NI,

« RBM-007 (JIFGF27749<—) TH. BEHEDOPVRFINEDIGIERZRERZIEZSDI)L—F ERE
gﬁémﬁ LJ_C L \5 ° ﬁufofaxin O\
>

Choline

TOFERZBF A LT, PVRFHEELT
ERAREIERDENMZIRET I Do

Cytokines and Growth factors
FGF2 o
TGF- f32 e'rc

@@@@@@mb Dg o
RPE“ ¢ AMD, PVR DR, ..etc.
Myofibroblast

Fibrotic ECM

Scar formation B K\Mlg ;




RBM-011
MIL-217J < —

AbEDARTERD R IMEARE (PAH)

EEREFRIAT > S —NCVC (FEERS) LDOHEHAT

27 RIBOMIC
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FbEhARIEMSMAELRE (PAH) & IL-21

o fbENRIEMSMMERE (PAH) &(&
SATEITIRISRE (L RE SN TV 3 RERH DR
FHBNAREE DR L C B DBEANET LI R, 2B OERDBE CREENE L,
BENCROTRRNSRECES T & Db SERVES 76,600%
o BIFDiaEE
B AR MBS RS BB EMERDBEOTHD . MEEDEEEINHT SIBAARE
(FFFELRWL
o fbENRIEMSMMERE (PAH) DIRE
IL-21 (A >A—0O41F>21) (CLDHmEREDUETY >0

e

AW (HFA)

MIZAR

US$ 1.3B

Tiny blood vessels in Lungs )

Normal PA PAH

C & <:> —

.(. i IL-2 I stenosis
cee

‘ 6 occlusion || *Hashimoto-Kataoka T, et al. Proc Nat! £\
N g / Acad Sci USA. 112: E2677-86 (2015)




S MEREESTILY D XK

Normoxia Hx Vehicle Hx Aptamer

50+
£ '8
8 © 40-
wn j
= C
? O 304
Q =
% S
c —1 204
g =
S 2 10
= .
©
m 0

Tt

Anti-mIL-21 aptamer significantly inhibited on smooth muscle in
hypertrophy pulmonary arterial near trachea in PAH mouse model.

Normoxia Vehicle Aptamer

2mg/mL

[ 11217775 — (C & B IENTREE DI B A FesR ]
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CNTTOEE LSEDRE

> BIYIET )L TDIRFERER
HIENR = iR R

> ERERRFE(CR (T TTiR IS HE iR
20214 : [REDGMPE k& XElih
20224 : BMEAERZRIR. 2023F6H# T
2023%FF : AT AR S=FHIA

50 RIBOMIC
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I RRAERBR

G Discovery(3&3)H SClinical(BRER) AT —A\DB K

a RRFITII— - 70 0O>—DRHFE

I a = (CXY DEXEMEDEIH
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VISION 2025: EERHERD' 00 S LABE

(updated on Nov 14, 2023)

RBM-007
BRI EMZ % (wet AMD)

RBM-007 C
8RB LR (ACH) 2023 Phase 2a itERDHEE

RBM-011
fih S MM /EAE (PAH)

N\

2023 ERPARPOCOOHEYZ. RIGHEEEDRER(CA)| RIS

RBM-006
RSB MERE FAHEIRAE (PVR)

RBM-003
2EORE

RBM-010
R MEREEAE

34

2023 FEBRPREBRDST T 51 22 A35Fn
2024 IEBRPREIERDTT T
2025~ BRAGHER D% R (1R5T)
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HRCHITFBT7 I IV —EERFEFRDER

Aptamer Target Company Indication
Pegaptanib
gaptan! 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 disease P2
BT-200 VWF Band Therapeutics ! . I
Hemophilia A P2
Autoantibodies Cardiomyopathy symptoms P2
BCO0O7 Berlin Cures
against GPCRs n -y Heart failure P2
QN-165 Nucleolin Qualigen Cancer, renal P2
NOX-AT2 SDF-1 TME Pharma Cancer, b.ram, colorectal, P2
pancreatic
NOX-E36 MCP-1 TME Pharma Cancer P1
AON-D21 Cb5a Aptarion Biotech (Immune modulation) P1
DTRI-031
(BB-031) VWF Basking Biosciences Cerebral ischemia P1

T IIY—IE
TR EICE U7z
Modality &b 5D
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Al 7JH9I—mDI>tT b

R I Al 7T HII— 77T I —ECh O

AUCCGUAGG: -
GGCAUAACC:-----
CAUUUGGAGC: -
UCGCCAAGA™":-

AI7THII—E(F. ATHEE (AD) ZERAL. IRRLFIIN—DYU— REINZEIGEIT D&

JST - CREST : AIZ7T AN —RIEITOZ T U MMIT. BRAAFETZREEMRZEZ RO (CHEHAR
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Nature Computational Science &3 i&%;

RaptGen: AI-based Generation of Aptamers

Latent embeddings of SELEX data

CNN:
Convolutional
neural network

HMM:
hidden Markov
models

SELEX

v

High-Throughput
Sequencing data

[z]

Reconstructed
Profile HMM

o~
2
8
=
g
B

lc]gm{ﬁltational A RT I C L E S

science https://doi.org/10.1038/543588-022-00249-6

M) Check for updates

OPEN
Generative aptamer discovery using RaptGen

Natsuki Iwano', Tatsuo Adachi?, K u Aoki?, Yoshikazu Nakamura? and Michiaki Hamada ©'34X

Nucleic acid aptamers are generated by an in vitro molecular evolution method known as systematic evolution of ligands by
exponential enrichment (SELEX). Various candidates are limited by actual sequenclng data from an experiment. Here we devel-

2.0 1

1.54

1.0 1

0.5 1

0.0 1

-0.5 1

-1.0 4

-1.54

-2.04

-2

latent axis |

T

oped RaptGen, which is a variational der for in silico ap p explelts a proflle hidden Markov

model decoder to rep motif ffectively. We showed that bedd data into

low-dimensional latent space on the basus of motif mformatuon We also performed bedding using two indep

dent SELEX d from the latent space even though they were not included in

high: could also atruncated aptamer with a short learning model. We demonstrated

that RaplGen could be applled to activity-guided ap g to Bay We luded thata
method by and latent rep i are useful for aptamer discovery.

Clusters were estimated
by Gaussian-mixture-
model (GMM).

The plot colors indicate
the different clusters.
Profile HMMs were
obtained from each
center of the Gaussian
distributions(¥).

*Iwano N., Adachi T., et al.
Nature Computational Science 2, p378-386
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BRAFFEVUFr OEDil

Environment Ri%
e U1 J)LiEE)

® HAR—)\—L 1t

o MREBRDEIR

® EEVIORIK Uz R EIE Environment
13 Shnesze Q14 22 Q15 50

Social &
o XK DIAFTENDEHA
® FA)\—>F 1 DEE
o EEPIVIRIEDCD
® EEDFHBTZEEE
o 1 NR— 3 AN

(Governance

Governance f#i58
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EHSEAL

SZERHIBHOEHANSTZ AT DIZH IR SNIZEDTH D, IWEFZBN(CIERSNIZED
TEHBDFEE A,

Flz. SZERCEBNIZREFIC DWW TCEBNIDERZIAD LDLBHTED T I & HTIEHR
OREFOIEMENE. @M, BFEE. FRAIEMFICOVT, SIS AERIET D EDTEHDFEE A
KREZITORE, IERSBEDOHIMTIT O CLWZIZEXIT LD, HRELLZULET,
IRHHXERTEH N TV DRAFERDIERE, SRR ZER - LEITDEDT[EHDFEE A
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RIBOMIC

URL : https://www.ribomic.com

Contact information : info@ribomic.com




