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RBM006 AXHE

Structural basis for specific inhibition of Autotaxin
by a DNA aptamer

Kazuki Kato!-6, Hisako Ikeda?%, Shin Miyakawa?, Satoshi Futakawa?, Yosuke Nonaka?, Masatoshi Fujiwara?,
Shinichi Okudaira3, Kuniyuki Kano?, Junken Aoki?, Junko Morita!, Ryuichiro Ishitani!, Hiroshi Nishimasul-4,
Yoshikazu Nakamura?> & Osamu Nurekil

AEIE R XA >

Nature Structural & Molecular
Biology (May 2016)
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Serono
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Patent
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2013 (US 8541587)
2013 (US 8455499)
2013 (US 8440707)
2013 (US 0029948)
2012 (US 8329907)
2013 (US 8497283)
2013 (US 8530650)
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Official journal of the American Society of Gene & Cell Therapy

MIOpen

Dual Therapeutic Action of a Neutralizing
Anti-FGF2 Aptamer in Bone Disease
and Bone Cancer Pain

Ling Jin!, Yosuke Nonaka', Shin Miyakawa', Masatoshi Fujiwara' and Yoshikazu Nakamura'-?

'Ribomic Inc., Tokyo, Japan; Institute of Medical Science, The University of Tokyo, Tokyo, Japan

Molecular Therapy (advanced online publication September 27, 2016)
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1. Achondroplasia
(R EHHZAYTE)

2. AMD
(N e BIZEEE )
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1. Achondroplasia
($K = :\\\J:l:/}ikr)

E AT HFEEABAREEAFTHEFEEE (AMED)
HMRETOS T MIEEIR (2016.2~2018.3)
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IREEAZRAE (Achondroplasia)
(2

MEHEZAE (URFEHREEV/NALE) (F. FGFRBEARTHD
FGFR3(CHSTTZRARZE(CLDFAIET Do
FTEVEHY25,000(Cx LT 1 ADFEEXRDHBIMRERT,
BRYSEEEMFELIRL.

FGFR3
@ @ gy ™ TKp Tkd
TDI
Arg248Cys __ACH TDII HYP
Ser249Cys Gly380Arg HYP Lys650Glu | Lys650GIn _ TDI
Gly370Cys Gly375Cys Asn540Lys Lys650Asn X80Arg
Ser371Cys SADDAN X807Cys
Tyr373Qys Lys650Met

*William A Horton et al. Lancet 2007; 370: 162-72 WS ERE
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(AMEDFEMER TS T 2 NCEIR S NAE% St
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Chondrocyte Hypertrophic
proliferation Chondrocyte
differentiation

| Bone Growth |
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Fgfr3 Ach NS2ASTIZWYWYD - ¥DRA

Fgfr3”

Fgfr3Y357C/4

Mouse
growth plate

Human
growth plate

=

- &
» - , N - $ »
n e § T A . .
N = \ ' ’ - ’
P 5 - - . v
. g . E e 9, "
ne X HZ L4 12 <8
- - Y ’ ’ .o
: el ’ -~ 7 e ol L
> » . 3
n A TN ’ - 9
A o \
- 1
. N
I‘ "

HZ
.;i’ﬂ;'l .‘L}‘.ﬁl 1“‘. - b:’: s...hi’ 'u' ’2
TD (p.Tyr373Cys) ACH (p.Gly380Arg) Control
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- '] . 3
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PR A HANE SRl Wi~ J -
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A 0 | .
v} o [HZ N ‘)
3 » ) A \ = 1 .
St Bedlirad A o <
D' SR’
TD:Thanatophoric Dysplasia ACH: ACHondroplasia HZ: Hypertrophic zone

BN B B RIE BB RN RE ERER A Hilfa

Am J Hum Genet. 2012 Dec 7;91(6):1108-14.

RAKESRDT VIR DAZER L JZWashington University®d
Dr. Orniz&k D572 7. FHistER% =

RIBOMIC,

24



H=DAFICHTBHE

Dose: 10 and 1 mg/kg
Route: i.v. and s.c.
Plasma sampling time: 0.25, 1, 2, 3, 4, 6, 9, 12, 24, 48 and 72 hours (n=2)

Animal: Cynomolgus monkey , £, 3to 5 yo

RIS KUK T 85 DY) Eh

1,000,000
100,000 Lv—o—oﬁ?

............
......

---@--- 1 mg/kgiv. (Monkey)

—e— 10 mg/kg i.v. (Monkey)

=

£ 10000 -

=]

£

S

F 1,000 Tk

~

A

=]

i 100 &

= :
10 é
1

<-4 1 mg/kg s.c. (Monkey)

—d— 10 mg/kg s.c. (Monkey)

LLOQ: 10 ng/mL

RIBOMIC

24 36 48

Time after administration (hrs)

60

72

o

€

-

DDA FILICHWNT
BIF R EY)EREZ=
MR

(S v hERER)

R FiS(CHUVTIE.
158 72/8TCTH
IRE/NRR(SERH BN

EVANSY it

~

\_ /
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=

20154E 20164EBE 20174E &
CMC |
: 1 =t HIE| 22 e M ELE 4
— ?ﬁﬂ#ﬁ.ﬂ‘ BUF| R SR ER A %ﬁ%%:;
E JF% T n-t%ﬁ >
Ze 42 PKEAEE (REREIY) | !
Z2EENE = | R MRER .
TKERER/ N\ F—as : AL
> | —s
= i NI | 55—,
Matrix tcETLTEﬁ(%%ﬁEJJ’F%): PK’\JTE vav(ER)
! Matrix % 7€ PELER (E )
S A T ACH iPS#RIAt: in vitro TEHER N
FGFRSE EEFHRETYR in vivo EEHHER
BfZE : 20184 E Phase I EAERRIIA
(ERIDEMIEBICDWLWTIETFEELE - EENECBRIEEENS I VNET, )
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2. AMD
(N e BIZEEE )
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EmsmZEERE (AMD) DLidr e

@ Japanese Ophthalmological Society © Japanese Ophthalmological Society

* B ARBRF}# & homepage (http://www.nichigan.or.jp/public/disease/momaku_karei.jsp) &Y EL S
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EEMZEMAE (AMD) Diak
R

M85 A B D MEHEEDHT ZEAE
BAENXADR IRIR (BETMHE) (CEETS

© Japanese Ophthalmological Society

FIHAER] VEGFAZEE (WU TAR[/NIILTAR] TA)—=TF N ITIL]. IO [T7AH—])
FE2HAER]  POGFAEE (TJAERARA[ATTYI - /NI TA AN ESHEGERAERER )
EIHARER FGF2EE 2 (LR M. BRRARETE K T)

* A AR T2 £ homepage (http://www.nichigan.or.jp/public/disease/momaku_karei.jsp) &V ERE,



FGF2OMmEHE(FA

=

® FGF2(3. MENKMIEDIBIEIEE & BEARFES D
it (MEFE) =letE. €DOFIRE. VEGFLDFHEL,
® FGF2RIE CVEGFO EL.

VEGF

AR : LESHE

Nat Med. 2003, 9:604-613
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MEHETIZESINRE
MR SN SRS

r)ASIL

<7 IV HE <TG
Day O Day 7

\ v
ttttttt

Aptamer 1 mg/kg i.p.

—
TIET—

APT-F2P (mg/kg/day)

Normal Vehicle 1 3 10

[ In VivolCBWT. FGE2(C & DR M Ew4 < %) ]
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Choroidal Neovascularization (CNV) ¥DOXARUOSY M EFI
=

IRE(CL —Y —8R5Y

7B%® (XNDX) . 14
H#& (Sv k) (CHE
SANCFRU. FraEm

P N
[—] ~
B L7z 8IE
110,000 +
105,000 -
150,000
g —_
= = 100000 |
= 130,000 I g
(0] I &
g 110,000 1 * 8 95,000 -
= T =
g 9000 > 90000 |
4
@)
70,000 85.000
Vehicle Lucentis APT-F2P APT-F2P APT-F2P  Lucentis
10 ugleye 6 ugleye 18 ugleye 6 pgleye 20 pgleye 80,000
- Lucentis APTF2P  APT-F2P APT-F2P
1lau33?et;se 30 pgleye Sugleye  15ugleye 45 ugleye

[ IS S A S R S B R E 55> THIH J
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BFETIRIETERVEERIE (fibrotic scar%‘

1. There are no fibroblasts under retina.
2. What is mechanism of fibrotic scar

formation?
TGE PIGF: Placental Growth Factor:PIGF or PLGF, f4#& 18R HE +
B CTGF: Connective Tissue Growth Factor, &S #EERF
PDGF PDGF: Platelet Derived Growth Factor, /M B 3E R BB F
CTGF MCP-1: Monocyte Chemoattractant Protein-1
FGF2?

Proliferation

E] \msecretlon of ECM

Retinal pigment Fibroblast
epithelium TNFaq I

FGF2 _
PDGF Myofibroblast
VEGF CTGF
V-1 FGF27 79 —ICLD

PDGE ScarfepkZHIE TE D
/ Macrophage

J
Vascular endothelial ‘ @‘Yﬁ’ﬁ ‘ Gﬂiﬂﬁ

cells Angiogenesis FGF2 Mature form

RIBOMIC
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SHEEEERAERE R bty
—p Ty prr— TR RS R R
THSTLe RFFH=T HVEGF 83B5R9 (3.48)
FAY—F® 7Y LTk Tﬁﬁgﬁ M5 ismesg) | TP¥EIT7A—A
JL
Lt T4AR® S—EXTT VEGF 72056 (3 A) AR 1 —DH4— L
RBMO0O7 HFGF2 150 BSR(6.30) | URIvosRT—4
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VEGF (Vascular
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factor)-165

Ophthotech

PDGF (Platelet- Novartisl- 51~ = AMD PII
Derived Growth - 257 “ AMD (LT 4 R EDHE) PII
- = 57)¢ S, A ) —F7
Factor) -B Upfront : $200M AMD (7)\RXF>. 774 )—=77 EDHE) PII
?ﬁzié 'Z'iz 1 NOXXON VBRI B PI
yie T BRI PI
Chemotactic —
. =S = PI
Protein-1)
SDF-1 NOXXON BRSREMEAS ) —< PI
EMEEE4ER IR PI
Hencidin NOXXON BEEOEEEMm PI
P B m PI
kS EAMD PI
C5 (##K) Ophthotech AMD (Lt> T+ 2 EDHA) PI/T
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B | Ef\ ha “ I *HH : Clinical Trial Gov D7 —4 % & (C HtHWERL 36



=

TOPICS 3
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SRR
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RBMOO6 ATX (Autotaxin) RHERHEAE. AHARHEE PRI 7 —
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