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mucleic Acids

® m
> Nature Computational Science

;X% . Generative aptamer discovery using RaptGen
BREAE « SERATRZE EDAI TN —(CET SHEATTHRE

> Molecular Therapy Nucleic Acids
s~ 44 . Anti-TGF-B1 aptamer enhances therapeutic effect of tyrosine kinase inhibitor, gefitinib,
on non-small cell lung cancer in xenograft model
RRAZERIFZIANF - SIEANE (EHEMAERE) EOMTGF-B17 TN —DATTE
BIE . HIARZE CEUS UIEHTGF-B1 7 T 9N —(dE R XN IR DEHETGF-B15 > )\ OBEICEL H]
M EREMETREE L. TGF-BlICKB TR I URE LMifeRAsz E JBILEEDS0%NEEEE

(IC50) fECH#<FAZEU/Z. IFIERER A DEBBIEY DX ET)UCHWT, 7TIX—BEMTIIEE

DRERZINH T DR(EFBD SN D et ARBADFOS > FF—CHREFI THDIT T4 F_JD
EEMRzANRCELEEEE. CNSOERE. JITGF-B1IEMNT T« FI IR EDFFEDTUNAZ 48
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20233RAH BEIFFSER

® RBM-0070GHAER
> 4t Growth Factors in Regeneration and Regenerative Medicine

Date : February 9-12, 2023 (Cancun)

Presenter : Yoshikazu Nakamura, CEO of RIBOMIC Inc.

Title : Anti-FGF2 Aptamer Therapy in Exudative Age-Related Macular Degeneration and Achondroplasia
> TIDES Asia 2023

Date : March 7-9, 2023 (Kyoto)

Presenter : Yoshikazu Nakamura, CEO of RIBOMIC Inc.

Title : Anti-FGF2 Aptamer Therapy in Exudative Age-Related Macular Degeneration and Achondroplasia
> CSMBMEET 2023

Date : April 17-19,2023 (Valencia)

Presenter : Yoshikazu Nakamura, CEO of RIBOMIC Inc.

Title : Anti-FGF2 Aptamer Therapy for Exudative Age-Related Macular Degeneration and Achondroplasia

® AI7JHI—

OTS Annual Meeting 2022

Date : October 2-5, 2022 (Arizona)

Presenter : Tatsuo Adachi, RIBOMIC Inc.

Title : Generative aptamer discovery using RaptGen RIB /\MIC
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SRR EHZNE (Wet AMD)

o EHEMNNERMZEIE L (X

SRR T (T4 U T3 M E (C & D MRARODIRE ﬂ@ﬁ
ZEISREUET. CNICKDEBHERICEMT, e
wet AMD o Genetics

RAOBELRDFT,

o EHEMNNHHEMZE EDAEIR
MMEATRATZD. HEFD
FROEPES RITTRATZD
LET. =S5(THHIR CORMIE
FERHYED & READIREA (L7
NEY,

* Holmes D. Nature 561:52-S3, 2018 / Credit: Alisdair Macdonald 7% 7t (C##t TYERL, M



FGF2ZE &I BHEHHE : wet AMDRIEDER

fﬂﬁﬁd)i’a‘ﬁ%

MEFE%ZRE T DVEGFIEERIDIEFAAPRNEST :

Lucentis®, Eylea®, Avastin® etc.

RYREsS

FBEDL/BEFENEET. HVZEES.

2FFBBEIMET L. RAONEEILTD
(EMRERR)

Ophthalmology
2013; 120: 2292-99

*Rofagha et al.

Ophthamology 120:2292-
s 99 (2013)

ZSHRICHHL TER
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TEERAIAN S DEFEL

RBM-007(FGF2fHE7 'A< —) \

FGF2(XVEGFL DI MEFHEIFRZES.
TERRDIRIEE (BYR(E) &8I D

VEGFFEE#H RBM-007
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RBM-007 (wet AMD) Phase 2
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RBM-007 (wet AMD) Phase 2 i8Rl : BRARBIIEZ MR

Anti-VEGF JaBEB&E(CHITD REBEEEICHITD
RBM-007DiaE5NR DRAE AR SR

- JAERENRAAIZE. Eylea®(CHD
o SBEFENMEEAIZ &, Eylea®(Tir <
© TRRDE TR HEER

(wr)
auljaseg wo.y a8ueyD) uesly 15D

BCVA Mean Change from Baseline
(letters)

Months
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SE&DETE : SARHIITERER

> RIBOMIC _Lif§

(SEar=YaCAVA S ay

> Mission

FiaBdDwet AMDEBEZIIHRE T DFAR
ERPREERODSENE

> Partner
HREER (AtR) EERMBEANE]
e InEEZSNERAT]

20224E12H 19
ESA
2 £ 4 B R & # YV K I v 7
REHEL R £ B & £ & K-
(23— FHER: 459 1 HAES 7 —2R)
M A& ®Th RITERBMERETE X#HKEF
TEL. 03-3440-3745

RBM-007 D HETORFEEHE 5 SRSHBRICHT S EAGEORMOE

BiiE, AH, ERERE (LR) EIRENERATR L O LB ERFRA RAF
L ORT, PEHIEICIIT 2 RBM-007 ONEFHREZEM: (AMD) F 4 HEInHREA & 3 DR
FFEHE S ARSHBRLCE L TTFREOL BV ERGEICEV ELOTBMLE L
ET, ARSHBIIENOMKERIC, BHIIERSALTORLIRESHIKER OLEE
WCEY~ANA R L EfRIZaA YT 4 —52GbETRARTLIEUSS (59137 4F
M (1US$ % 137.76 I CHE) ) 2 TWMD AL TY, (HF: SEOEAREZITE
RN H B bDTIIARNWI EBSHAREN TR Y, AR OBE TEREERREN
DAMREMED D Y F9, AR Sh B iIgd TRMbEWELET, )
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IBTE I F A RIEAE (PVR)

o IBMEMIHFAMEIEAE (PVR. proliferative vitreoretinopathy) &I(&
ZIEDMRNRIERE. RN, HFARERNTIEIEREZ A L. HEIBTEREAIET D2 &
([CRD THERRICHEEE (L DAE) FERTESIMHRERIBENEC. KBICEDER.

o BIiFDiakuE
BFARTFMIR EDRRICE D TEERRRNEELRBICEDIENS <. FLRAEDETS
BINRTFHEIEFE LR,

o IEJETHIHFAMIRAE (PVR) DIREEBEE
ARSI BE HEPRRIRIRAE DG, NEYI/MIRRBEOFMICL O TEC D, MHERIEEZRED
5-10% CEBRREHIEE UTHIET D .

*1 EyeWiki® —American Academy of Ophthalmology-dPVRKD5IF

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

_RIBOMIC.
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REABRICEVEREN DD, REAREZERBIESDIIL—TTE
PVRO#E) (BER) € /LZRBEL. SHBEEDI7TIY—=H
LPVRFFIZIRNRIZ SN,

o HY
RBM-007DPVRFB31RZ S ET )L THREES 2.

o CtiE
BMETILOERNIRST« TR IZHE(CE EPONCPVRD
56 2 AR T #Em T D

News Release

RIBOMIC

202342898
& fiI

B RXAEsHURZTvYV O
REREL KREFHRILER PHE—

(O—R&BS : 4591 BHJO—X)
BEtE PTREVBEEENR XWET
TEL. 03-3440-3745
BAXRFEEF SNt 5 —

VRS v LEFKF LOBBYRECE T 3R EMRZNHR_OSNSE

HASHURI v (HREPER. ARIEFIER PHE— UF TURIvo]) &8
ARFEEFEENME> Y — RREBTREX, t>9—K BAESE. UTF

[NUBICI ) (& COE. URZ Y IDRFERRBM-007%2EOEEDT TII— DL
T, IEGEME AR (PVR) (S 9 DEIBVERZIRIE I D Ich DHREAT N EHRE L

FLOTHAMSELET.
RIBOMIC
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IEEAZAE (ACH, Achondroplasia)

o IXBMZAAE (ACH) &l
FOREOIEREH SIRER EIFDHIEERTY .
BNaEEEMFELEE A

o IREMAAAE (ACH) DIRE
FGF5 > )\ OE(T3F 2REMFGFR3(CHETT
ZEUFGFR3ICK DT BORRICHETIIER
B (R DOERRICBRIRT L —Fhth
D, BOREMAITSNET,

eRE
| ] I>

\VNA\ »

EEBFGFR3

o REMAAE (ACH) DEHE !
H7 : 96,000 A
KE : 20,000~30,000.A
5 #9258 A

* 1 BRIBIRT S 5 —HPORBEIRE (ETEHR276) SHRBEIRIELaE ()
HA RSASZRRBU, ST TR,

* 2 Horton et al. Lancet 2007; 370: 162-72



JEEGEPRBRDITES > X (Sci. Transl. Med. 1§&;)

SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

BONE Copyright © 2021
Re Sto red B one G rOWth An RNA aptamer restores defective bone growth T;T:r;:y;::
in FGFR3-related skeletal dysplasia in mice American Asociation

o .
in ACH Animal Models
Takeshi Klmura", Michaela Bosakova""", Yosuke Nonaka®!, Eva Hruba*, Kie Yasuda', i Seience Mo st

Satoshi Futakawa®, Takuo Kubota', Bohumll Fafilek®**, Tomas Gregor*?, Sara P. Abraham , ;,::f:lii,nm
Regina Gomollwva“ Sllwe Bnlaskov: Martin Pesl>**, Fabiana Csukasi’%, lvan Duran’?,

s , Tomas Zik d®, Josef Kaiser’, Marcela anhmv:
Deborah Kraknw . Yoshikazu Nal(amuras 1%, Keiichi Ozono'* Pavel Krejﬂ""‘*

ia is the most p genetic form of dwarfis humans and is caused by activating mutations in
FGFR3 tymsme kinase. The clinical need for a safe and effective inhibitor of FGFR3 is unmet, leaving a:hondroplasua
currently incurable. Here, we evaluated RBM-007, an RNA aptamer previously developed to neut;

ligand FGF2, for its activity agalnst FGFR3.In (ukured rat chondrocytes or mouse embryonal tib

RBM-007 rescued the proli t, d d: il matrix, prema Sclell
and impaired ic dif iation induced by FGFRJ signaling. In cartilage xenografs deri

Re gener ation of Patient- b o, Whn daared b e .;e;;"“:{é".lm‘;mm e 2 Translatlonal

a potential thi ic approach for and other FGFR3-related skeletal Medlclne

d e rive d i P S C e I I s INTRODUCTION cytokine/signal transducer

Achondroplasia (ACH) is the most common dwarfism in humans, ~signaling, and bone morph¢
occurring in between 1:15,000 and 1:40,000 live births (1). ACH is signaling (5-7). The comp]
caused by mutations in the FGFR3 gene, which encodes a transmem-  FGFR3 affect chondrocyte
brane receptor tyrosine kinase. Fibroblast growth factor receptor 3 ~ degradation of cartilagino
(FGFR3) transduces the communication signals delivered by fibro-  senescence. Collectively, t
blast growth factors (FGFs) (2). In addition to ACH, activating growth plate cartilage and d

AVAAAS
*Sci Transl Med. 2021 May 5;13(592):eaba4226. doi: 10.1 1 26/scitranslmed.aba4226.
()
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EAICHSITBACH AREAT> 11—

2020 2021 2022

1
Phase 1 502333 |

2021.5

Phase 2a

Phase 2b

2023

2022.6~2026.3

| Phase 2a

2024

2025

2026
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> Phase 1 & #5538
o WERE : 24BDEBEMABEZ IR E UEN
- R EBETHN (0.1~0.6 mg/kg R TF#5)
- RIEFIMARNENRS

> Phase 2a & #1&
. MERE : 5~14FD/NBACHEEZWNRE UI12ZFE
- VAT b BN B
- FFHEIER B (BROEBUR) | @l
- F1HIEDOKR 5% 2023F4H (CEi
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FbEDARIERP S IERE (PAH) & IL-21

o fbENiRIEPSIERE (PAH) &(E
FOAMITINZRRE (CERE SN TV DR EABADEHH
AHENAREENARE U CIM B DMEENET UITHRR. 2B ADIIREBMERDEIEICEENEC.
BRI (FIIDAENSIERICED C EDHIDIEEINIRE

o BlFDiaEE
B aERIMEZTINRSEFERAZIF DOEDTH D, MEEDIEEZINGI T DIRAEEE
(FEFEE LR

o fbEhARIEbSIMERE (PAH) DIRE
IL-21 (A>A—0O41F>21) ([CKBHmEmEDYEST D>

N US$ 1.3B

BEW (HH57)

m & B R

Tiny blood vessels in Lungs

Normal PA PAH

@ O=20

.(‘ )i IL-21 stenosis
(_(.{ .

/ a occlusion || *Hashimoto-Kataoka T, et al. Proc Natl O\
\ \ 4 &/ Acad Sci USA. 112: E2677-86 (2015)




27

MEMEREETILY D AR

Elastica van Gieson stain

Normoxm Hx Vehicle Hx Aptamer TTT

Wall/Lumen ratio
3 8

v L PYY
v - Hg =B
104 #'v ﬁ--
0 T T T

Normoxia  Vehicle = Aptamer
2mg/mL

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

[ HIL-217 7 97— (O & BB ATEE IR S A Hes? ]

_RIBOMIC.
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VISION 2025: EEERERDO 005 LABE

RBM-007
e ass i (wet AMD) | PIVZIE AASHRIBOMIC Hiir, HEI7 1 F>2R

RBM-007 < \
EREEZRRAE(ACH) 2023 Phase 2a :H{ERODHEE

RBM-011 2023 JERRPREERDTE 1
S M (PAH) 2024~ Phase 1 itE&ZzA%sT

o
RBM-003
BT

RBM-010 2024 JERG RN BERDTE T
ZRZ I RIERE 2025~ Phase 1 :i{B&Z4R5T

RBM-009
HEmR )

\

_RIBOMIC.
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Nature Computational Science

RaptGen: AI-based Generation of Aptamers

Latent embeddings of SELEX data

CNN:
Convolutional
neural network

HMM:
hidden Markov
models

SELEX

e/

High-Throughput
Sequencing data

[z]

Reconstructed
Profile HMM

FER

latent axis 2

it S FE

gﬁ;ﬁta[ional A RT I C L ES
seiehce hitps://doi.org/10,1038/543588-022-00249-6
M) Check for updates
OPEN

Generative aptamer discovery using RaptGen

Natsuki Iwano', Tatsuo Adachi?, Kazuteru Aoki? Yoshikazu Nakamura? and Michiaki Hamada ©'34%

Nucleic acid by an in vitro metﬁod Imown as systematic evolution of ligands by
exponential enrichment (SELEX). Various limited by froman Here we devel-
oped RaptGen, which is a variational autuncoder for in silico aptamer generation. RaptGen exploits a profile hidden Markov
model decoder to motif ly. We showed that RaptGen embedded simulation sequence dau into
low-dimensional latent space on the basis of motif information. We also performed ing using two il

dent SELEX datasets. RaptGen successfully generated aptamers from the latent space even though they were not |ncludad in

2,04

1.5 1

1.04

0.5 4

gmm center

latent axis |

T

1

T

2

high-throughput sequencing. RaptGen could also generate a truncated aphmer wlth ashort Iezmlng mndal ‘We demonstrated
that RaptGen could be applied to activity-guided aptamer We luded that a
generative method by RaptGen and latent representation are useful for aptamer dlscovery

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 ().

RIBOMIC
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HRICHIFBT7IT IV —ERRFEAFRDER

Aptamer Target Company Indication Stage
Pegaptanib
. VEGF-165 Eyetech/Pfizer wet AMD Launched
(Macugen®)
ARC1905 N
. C5 Iveric Bio dry AMD Pre-reg.
(Zimura®)
wet AMD P2
RBM-007 FGF2 RIBOMIC .
Achondroplasia P2
ApTOLL TLR-4 aptaTargets Cerebral ischemia P2
Von Willebrand's disease P2
BT-200 VWF Band Therapeutics N
Hemophilia A P2
Autoantibodies against ) Cardiomyopathy symptoms P2
BC007 Berlin Cures .
GPCRs Heart failure P2
QN-165 Nucleolin Qualigen Cancer, renal P2
Cancer, brain, colorectal,
NOX-A12 SDF-1 TME Pharma i P2
pancreatic
NOX-E36 MCP-1 TME Pharma Cancer P1
AON-D21 C5a Aptarion Biotech (Immune modulation) P1
DTRI-031
VWF Basking Biosciences Cerebral ischemia P1
(BB-031)

PIHII—I&
HREEBCEUZ
Modality T3
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CASEAL]

LZERIHTEDOEHANEZA T DIeHIHERESNIZBED TH D, 1%EEEEZBNICIERRESNIZHBD
TlEHBDFEEA.

Ffz. HBEERICEH INTEAS(CDOVLWTEIBNIZFEZILADS X DOBHTHDEIN,. Z&EHINIBER
DOARBOIEREME. B, BN, EIRoEEME(CDUT, HEMAISFETE T DBDTIEHDEE A,
IREZITORRIE. IRERCBEBEDOHIII TITD TULEREFEFIT LD, BRELLELET,
IRBHEZEN RS SN TV DHFERDIERIE. HEERESE - L5 I DEDTIEHDEE A
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RIBMIC

URL : https://www.ribomic.com

Contact information

: info@ribomic.com




