
Synthesis and Fluorescent Property of 2’-O-Methyl RNA 
Containing Amide-linked RNA Modified with Pyrene at the 
2’-Position 

(1Department of Life & Health Sciences, Teikyo University of Science) ○Reiko Iwase,1 
Fumiya Ikeda,1 Masatoshi Kadomatsu,1 Miki Hayakawa,1 Gaku Nakajima,1 Miki Ando,1 
Misaki Hashimoto1 
Keywords: Amide-linked RNA; Pyrene; 2’-O-methyl RNA; Fluorescence Intensity 
 
    Oligonucleotides containing 2’-pyrene modified uridine (Upy) exhibit the increase of 
pyrene monomer emission when hybridize with the complementary RNA1,2). The increase 
of fluorescence intensity is caused by the conformational change of the pyrene residue to 
the minor groove of the A-form duplex. On the other hand, amide-linked RNA consists of 
3’-5’ methyleneamide linkages in place of 3’-5’ phosphodiester linkages. The sugar 
conformation is restricted to C3’-endo form. To investigate the properties of the 
amide-linked RNA modified with pyrene at the 2’-position as a fluorescent probe, a DNA 
containing amide-linked dimer with pyrene (dCATGUpy·adCTAC) was synthesized and it 
showed the increase of fluorescence intensity to 7-fold at 375 nm when hybridized with 
RNA3). To improve the RNA sensitivity, we have synthesized a 9-mer of modified 
2’-O-methyl RNA containing amide-linked uridine dimer with pyrene at the 2’-position (1) 
(Figure 1 (b)). Then the fluorescence intensity of 1 in the single strand has been compared 
to that of pyrene.  
    The solid-phase synthesis of 1 was performed by the combination of 2’-O-methyl RNA 
synthesis and amide-linked RNA synthesis in 38% overall coupling yield. After 
deprotection and HPLC purification, 1 was obtained in 53% recovery yield. The 
fluorescence intensity of 1 in phosphate buffer at 379 nm was 26% and 3.6% when 
compared to the corresponding fluorescence intensity of 
pyrene in MeOH or in phosphate buffer: EtOH = 4: 1 
(v/v), respectively. These results suggest that the pyrene 
residue of 1 in the single strand is stacked with the 
adjacent nucleobase and the fluorescence is quenched.  
    In conclusion, the fluorescent property of 1 in the 
single strand satisfies one of the requirements for the 
fluorescent probe of RNA in homogeneous solution. 
 
1) K. Yamana, R. Iwase, S. Furutani, H. Tsuchida, H. Zako, T. Yamaoka, A. Murakami, Nucleic Acids 
Res. 1999, 27, 2387. 2) A. Mahara, R. Iwase, T. Sakamoto, T. Yamaoka, K. Yamana, A. Murakami, 
Bioorg. Med. Chem. 2003, 11, 2783. 3) R. Iwase, Y. Namie, T. Yamaoka, A. Murakami, Nucleic Acids 
Symp. Ser. 2004, 48, 75.  

(b)

(a)

O

O

O
P-O O

 U

O

OCH3O

O  G

HN
 O

O

OCH3O
P-O
O

O

 U
Upy·adUOMe

Figure 1. (a) Structure of pyrene-modified amide-linked uridine 
dimer region in 2’-O-methyl RNA, (b)  Sequence of 2’-O-methyl 
RNA containing amide-linked RNA modified with pyrene (1).

5’-COMeAOMeUOMeGOMeUpy·adUOMeUOMeAOMeCOMe-3’  (1)
( ad: -CH2CONH- , OMe: -OCH3 )
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