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Development of prodrug-type siRNA with long term activities

Hayashi, Junsuke
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We have developed novel prodrug-type siRNAs containing 2°
-0-methyldithiomethyl groups which responsive to intracellular reducing environment and
transformable into natural 2"-OH RNA. The gene silencing effects of 2"-0-methyldithiomethyl (MDTM)
-modified siRNAs were remarkably stronger than those of natural(2°-OH) siRNAs. Furthermore, the
SiRNA activities of 2"-0-MDTM-siRNA were enhanced by increasing of 2° -0-MDTM modifications.
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2’-0O-MDTM-RNA
(i) TIPDS-ClL,, pyridine; (ii) DMSO, Ac,O, AcOH; (iii)
SO,Cl,, CH,Cly; (iv) 2, 4, 6-trimethoxybenzylmercaptan; (v)
Et;N-3HF, THF; (vi) DMTr-Cl, pyridine; (vii) 2-cyanoethyl

N,N-diisopropylchlorophosphoramidite, N,N-diisopropyl-

amine, DMAP, CH,Cl,; (viii) DNA/RNA 5 (1ix)
DMTSE, (pH 4)
RNA sequence
S0 5.CUUACG CUG AGU ACU UCG ATT-3'
Sense s1 5.CUUACG CUG AGU ACU UCG ATT-3'
strand s2 5.CUUACG CUG AGU ACU UCG ATT-3'
s4 5.CUUACG CUG AGU ACU UCG ATT-3'
A0 3.TTG AAU GCG ACU CAU GAA GCU-5'
) A 3.TTG AAU GCG ACU CAU GAA GCU-5'
Antisense
strand A2 3.TTG AAU GCG ACU CAU GAA GCU-5'
A4 3.TTG AAU GCG ACU CAU GAA GCU-5'
control 5-ACUUGUGGCCGUUUACGUCTT-3"
3' -TTUGAACACCGGCAAAUGCAG-5'
1 RNA
U: 2-0-MDTM ( A
S S0~S4,
AO0~A4 )

(2) 2°-O-MDTM-siRNA

2°-0- siRNA RNA
2’-O-MDTM-siRNA
(Tw )
( 100 mM NacCl, 10 mM Na-phosphate
buffer (pH 7.2), 1 uM siRNA)
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2’-O-MDTM-siRNA

SiRNABZZI TnfE (°C) | TnlEDZE

SiRNA 1 5-CUU ACG CUG AGU ACU UCG ATT-3 68.0

(10 mM 3-TT GAA UGC GAC UCA UGAAGC U-5'
SIRNA 2 5-CUUACG CUGAGUACUUCG ATTS' | oo 06
50 mM (pH 7)) 3-TT GAA UGC GAC UCA UGAAGC U-5' - i
2 SIRNA 3 5-CUUACG CUGAGUACUUCG AT | oo o1
SIRNA HPLC oI AGS GG AGUAGU DG ATT | :
SIRNA4 | 37T GAA UGC GAC UCA UGAAGC U-5' 672 08
) 5-CUU ACG CUG AGUACU UCG ATT-3'
SIRNAS | 37T GAA UGC GAC UCA UGAAGC U-5' 6738 02
: 5-CUU ACG CUG AGU ACU UCG ATT-3'
4) (A549 ) SIRNAG | 377 GAA UGC GAC UCA UGAAGC U-5' 682 *02
) 5-CUU ACG CUG AGUACU UCG ATT-3'
SIRNA7 | 3 17T GAA UGC GAC UCA UGAAGC U-5 67.8 02
5 : : 5-CUU ACG CUG AGUACU UCG ATT-3'
2’-O-MDTM-siRNA SIRNAS | 3 1T GAA UGC GAC UCA UGAAGC U-5 67.0 10
} 5-CUU ACG CUG AGUACU UCG ATT-3'
SIRNAS | 37T GAA UGC GAC UCA UGAAGC U.5' 66.1 9
} 5-CUU ACG CUG AGUACU UCG ATT-3'
SIRNA10| 377 GAA UGC GAC UCA UGAAGC U-5' 683 03
) 5-CUU ACG CUG AGU ACU UCG ATT-3'
SIRNA™ | 31T GAA UGC GAC UCA UGAAGC U-5' 684 04
; 5-CUU ACG CUG AGUACU UCG ATT-3'
(A5 49 ) SIRNA12| 317 GAA UGC GAC UCA UGAAGC U-5' 662 8

2’-O-MDTM-siRNA Lipofectamine® 2000
Transfection Reagent (Thermo fisher )

Luciferase Assay System (Promega )
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(HPLC )
RNA :5°-CUU ACG CXG AGU ACU UCG ATT-3’

: 5'CUU ACG CUG AGU ACU UCG ATT-3'
SIRNA13| o " ChA UGG GAG UGA UGAAGG U5 673 07

5'-CUU ACG CUG AGUACU UCG ATT-3

SIRNA14| 317 GAA UGC GAC UCA UGAAGC U-5' 668 A2
: 5-CUU ACG CUG AGU ACU UCG ATT-3'

SIRNAS| 31T GAA UGC GAC UCA UGAAGC U-5' 676 04

SIRNA 16 5-CUUACG CUGAGUACUUCG ATT3" | o P

3'-TT GAA UGC GAC UCA UGAAGC U-5'
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siRNA  : 5-CUUACG CUG AGU ACU UCG ATT-3’
3TT GAA UGC GAC UCA UGA AGC U-5°
: 10 mM GSH, 50 mM ,37°C

-
[N
=]

[
=)
S

80

60

40

20

LTS EEERBE (%)

SRNA2 m—
SRNA3 m— %
SIRNA/ m— %
SIRNAS m—
SRNAG m—
SIRNA7 m—— %
SRNAS m—
SIRNAO m—
SRNALD —
SRNAT] —
SRNA12 —
SRNA13 —
SRNA14 e—
SRNALS E—
SRNALE E—

Control

o
SRNAL m—

3.2’-0O-MDTM-siRNA
siRNA
lipofectamine 2000
(A549-lun) 24

(5
2’-O-MDTM-siRNA
siRNA

2’-OH siRNA

2’-O-MDTM-siRNA

2’-O-MDTM-siRNA  siRNA

RNA

1) Ochi, Y.; Nakagawa, O.; Sakaguchi, K.; Wada,
S.; Urata, H. Chem. Commun. 2013, 49, 7620.

2) Braasch, D. A.; Jensen, S.; Liu, Y.; Kaur, K.;
Arar, K.; White, M. A.; Corey, D. R.
Biochemistry 2003, 42, 7967.

3) Amarzguioui, M.; Holen, T.; Babaie, E.; Prydz,
H. Nucleic Acids Res. 2003, 31, 589.

2
(1)_Junsuke Hayashi, Yusuke Samezawa, Yosuke
Ochi, Shun-ichi Wada and Hidehito Urata.
Syntheses of prodrug-type phosphotriester
oligonucleotides responsive to intracellular
reducing environment for improvement of cell
membrane permeability and nuclease resistance.
Bioorg. Med. Chem. Lett., 27, 2017, 3135-3138.
DOI: 10.1016/j.bmcl.2017.05.031 ( )

(2) Yosuke Ochi, Mieko Imai, Osamu Nakagawa,
Junsuke Hayashi, Shun-ichi Wada and Hidehito
Urata.

Gene silencing by 2'-O-methyldithiomethyl
-modified siRNA, a prodrug-type siRNA



responsive to reducing environment.
Bioorg. Med. Chem. Lett., 26, 2016, 845-848.

DOI: 10.1016/j.bmcl.2015.12.074 ( )
4
(1) RN 1 1
137 , 2017 3 24
27 (
)
) , S ,
SiRNA  RNAI
) 137 , 2017 3 24
27 (
)
(3) R 1 1 1
SiRNA
(REDUCT-siRNA) 2’ -O-methyldithio-
methy RNA ,
2 2017 11 15
17
( )
@
2 .
RNA (REDUCT-RNA)
— RNA
—, 66
(
)
@
Junsuke Hayashi

30740295



