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The aim of this project is to develop a novel therapy for achondroplasia by using the aptamer
against FGF2, which is referred to as RBM-007. In the fiscal year of 2016, several tasks have
been completed or conducted to prepare for clinical trials with RBM-007 for achondroplasia,
which included ¢GMP batch synthesis of RBM-007, development of drug substance analytical
method, preceding tests necessary for GLP safety and toxicity tests, and pharmacological
examinations. With regard to cGMP synthesis, we have succeeded to obtain the adequate
amount of drug substance that is considered to be necessary for GLP safety and toxicity tests as
well as for Phase I clinical trial in healthy volunteers. We have established the drug substance
analysis method using the HPLC and Biacore system. Furthermore, we have completed a set of
analyses, such as on stability of RBM-007 in blood matrix and pharmacokinetics in experimental
animals, prior to the GLP safety/toxicity tests. Finally, we have proven the pharmacological
effects of RBM-007 in achondroplasia transgenic mouse model. In the next fiscal year, we plan to

perform GLP safety and toxicity tests so as to start clinical trials in FY 2018.

III. RO/ ~DFEE

(1) PR - HEEFICRT 2 —% (EWNGEE 0 fF. [EERES 8 1)

1. Kato, K., Ikeda, H., Miyakawa, S., Futakawa, S., Nonaka, Y., Fujiwara, M., Okudaira S,
Kano K, Aoki, J., Morita, dJ., Ishitani, R., Nishimasu, H., Nakamura, Y., Nureki, O.:
Structural basis for specific inhibition of Autotaxin by a DNA aptamer. Nature Struct. Mol.
Biol., 2016, 23: 395-401.

2. Jin, L., Nonaka, Y., Miyakawa, S., Fujiwara, M., Nakamura, Y.: Dual therapeutic action of a
neutralizing anti-FGF2 aptamer in bone diseases and bone cancer pain. Mol. Ther., 2016,
24(11): 1974-1986.

3. Jaafar, Z.A., Oguro, A., Nakamura, Y., Kieft, J.S.: Translation initiation by the hepatitis C
virus IRES requires eIF1A and ribosomal complex remodeling. eLife, 2016, 5:¢21198.

4. Amano, R., Takada, K., Tanaka, Y., Nakamura, Y., Kawai, G., Kozu, T., Sakamoto, T.:
Kinetic and thermodynamic analyses of interaction between a high-affinity RNA aptamer
and its target protein. Biochemistry, 2016, 55 (45): 6221-6229.

5. Takahashi, M., Sakota, E., Nakamura, Y.: The efficient cell-SELEX strategy, Icell-SELEX,
using isogenic cell lines for selection and counter-selection to generate RNA aptamers to cell
surface proteins. Biochimie, 2016, 131: 77-84.



Goto, R., Miyakawa, S., Inomata, E., Shioyama, S., Nishida, Y., Yamaura, J., Nakamura, Y.
De novo sequencing of highly modified therapeutic oligonucleotides by hydrophobic tag
sequencing coupled with LC-MS. Journal of Mass Spectrometry, 2017, 52 (2): 78-93.

Hashimoto, Y., Takahashi, M., Sakota, E., Nakamura, Y.: Nonstop-mRNA decay machinery
is involved in the clearance of mRNA 5-fragments produced by RNAi and NMD in
Drosophila melanogaster cells. Biochem. Biophys. Res. Commun., 2017, 484 (1): 1-7

Amano, R., Aoki, K., Miyakawa, S., Nakamura, Y., Kozu, T., Kawai, G., Sakamoto, T.: NMR
monitoring of the SELEX process to confirm enrichment of structured RNA. Sci. Rep., 2017,
7: 283.

A e VURT T LEIZBIT A O - R AKX —RE

Divergent roles of FGF2 in desease progression: Multiactions of anti-FGF2 aptamer, [85%§
#, Fujiwara, M., Jin, L., Nonaka, Y., Nakamura, Y., 2nd Fibroblast Growth Factors in
Development and Repair Conference, 2017.3.8-11, [E%+ (Cancun)

RNA 7 7 % ~— %K U7= 8 N R AR B3I IR 1 2 B SEAO I HRHE rTRE 7R [ AT BIBR . R A &
—. AR, A, WA, PR BEH . 5 16 BB ARAFAERESRS,
2017.3.7-9, [EHN (&%)

HRE EAEEE M B O BIFR I B9 A28, AR A X —F £, BAHE . @IF TR, 2R TR &,
PREE—. BdeH . 5 16 M H AFARETSHRES. 2017.3.7-9, EHN (B4)

From discovery of molecular mimicry to RNA therapeutics, HEHE%3. Nakamura, Y., 50
Years Spetses Summer Schools Anniversary Meeting, 2016.8.23-24, [E4} (Spetses) .

Development of functional biomaterials using RNA aptamers, 7~ A% —%3% . Nomura, Y.,
Fukui, C., Toida, H., Morishita, Y., Niimi, S., Miyakawa, S., Jin, L., Nakamura, Y., Haishima,
Y., 10th World Biomaterials Congress, 2016.5.17-22, [E4} (Montreal) .

Nonstop mRNA decay machinery is crucial for the clearance of 5° -mRNA products

generated by siRNA and NMD cleavage, A% —%3 . Hashimoto, Y., Takahashi, M.,
Sakota, E., Nakamura, Y., The 21st Annual Meeting of the RNA Society, 2016.6.28-7.2, [EN
(t#) .



7. Structure and properties of an RNA aptamer against MTG8 TAFH domain, 7N A% —%83%,
Fukunaga, J., Nomura, Y., Tanaka, Y., Torigoe, H., Nakamura, Y., Sakamoto, T., Kozu, T.,
The 21st Annual Meeting of the RNA Society, 2016.6.28-7.2, EWN (FU4)

8. Binding proertoes of high-affinity RNA aptamers against AML1 domain, A% —%83,
Amano, R., Takada, K., Tanaka, Y., Nagata, T., Katahira, M., Nakamura, Y., Kozu, T,
Sakamoto, T., The 21st Annual Meeting of the RNA Society, 2016.6.28-7.2, EWN (5U#)

(3) TERE OB - Hafrefaithe) (x4 200 A
1. [RIBOMICation vol.2] D¥1T, XthAR—L~— TORBE, 2016/6/30, EHHN

(WEDG YRS WREFOT > r— &R L WA 2= =2 VB0

(4) Frafii



