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Synthesis, Delivery and Gene Silencing of siRNA-NES Conjugates
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Abstract: Herein we described the synthesis of siRNA-NES (nuclear export signal) peptide conjugates by solid phase
fragment coupling (SPFC) and application of them to silencing of bcr/abl chimeric gene in human leukemia cell line K562.
Synthesis of siRNA-NES conjugates was achieved by SPFC. As a result, two types of siRNA-NES conjugates C1 and C2
were prepared in which 5’ -end of sense strand was covalently linked to N-terminus of the NES peptides derived from
TFIIA and HIV-1 rev, respectively. Silencing effects of C1 and C2 against bcr/abl mRNA in human leukemia cell line
K562 were evaluated by quantitative PCR. The expression of bcr/abl gene was suppressed to 30.2 % at 200nM and 36.3 %
at 50 nM by native siRNA. Significant enhancement of silencing efficiency was observed with C1 and C2. siRNA-TFIIIA
NES (C1) suppressed the expression of hcr/abl gene to 8.3% at 200 nM and 11.6 % at 50nM and siRNA-HIV-1rev NES
(C2) suppressed to 4.0 % at 200 nM and 6.3 % at 50nM. Previously, we reported that DNA-HIV-1 rev NES peptide
conjugate was localized in cytoplasm of Jurkat cell. The large enhancement of the silencing efficiency of siRNA-NES
conjugates could be reasonably ascribed to the localization of siRNA-NES conjugates in cytoplasm. It can be also pointed
out that modification of 5’ -endo of sense strand reduced off-target effect by minimizing the extent of the sense strand
incorporation into RISC. (3) Unfortunately, siRNA-NES conjugates could not penetrate the cellular membrane by itself
and required a transfection reagent to be taken up into cells, while oligodeoxyribonucleotide-NES conjugates were
internalized into cells without any transfection reagents. It can be elucidated the double stranded structure of siRNA
retarded the penetration through cellular membrane.
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Figure 1. Nuclear (b-d) and Cytoplasmic (e-g) Localization of DNA-Signal Peptide
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RNA: 5'-GCAGAGUUCAAAAGCCCUUTT-3'
NES Peptides:

C1:NHCH,CH,CH,CO-LVLDKLTI-OH (TFIIIA NES) , 26 8%
C2:AcNH-LPPLERLTL-KG-OH {HIV-1 REV NES), 31.2%

Scheme 1. Synthesis of RNA-NES Conjugates by SPFC
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Figure 2. HPLC Profile;

C1: 3-TTCUUCCCGAAAACUUGAGAC-OPO,-
(CH,),0(CH,),NHCONH-GABA-TFIIIA NES-5’

Spec #1=>NF0.7=>SMS[BP = 7900.5, 2692]
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Figure 3. MALDI TOF MS;

C1: 3-TTCUUCCCGAAAACUUGAGAC-OPO5-(CH,),0(CH,),NHCONH-GABA-

TFIIANES-5'
Theoretical Mw: 7902.44
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Figure 4. HPLC Profile;

C2: 3-TTCUUCCCGAAAACUUGAGAC-OPO;-
(CH,),O(CH,),NHCONH-HIV1-REV NES-&’

Spec #1=>NF0.7=>SM5[BP = 8082.4, 3461]
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Figure 5. MALDI TOF MS;
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C2: 3’-TTCUUCCCGAAAACUUGAGAC-0OPO;-(CH,),0(CH,),NHCONH-

HIV1-REV NES-5’
Theoretical Mw: 8084.66
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sense: NES-5'-GCAGAGUUCAAAAGCCCUUTT-3'
antisense: 3'-TTCGUCUCAAGUUUUCGGGAA-5'
NES Peptides:
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Target sequence of ber/abl mRNA(355-390)
5'-ggauuuaagcagaguucaa/aagccculcageggeca-3

sense 5'- XGCAGAGUUCAAAAGCCCUUTT -3’
antisense  3'- TTCGUCUCAAGUUUUCGGGAAX -5'

X = —P0,-CH,CH,0CH,CH,NH,
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Figure 6. Silencing of bcr-abl in K562 by 5’-modified siRNA

siRNA mediated the reduction of bcr-abl mRNA expression in K562 cells.
Normalized ber-abl/GAPDH mRNA levels were measured 24 hours after

transfection.

C1: HaNCH2CH2CH2CO-LVLDKLTI-OH (TFIIIA NES)
C2: Ac-LPPLERLTL-KG-OH (HIV-1 REV NES)
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Figure 7. Silencing of bcr-abl by siRNA-TFIIIA NES Conjugate

siRNA mediated reduction of bcr-abl mRNA expression in K562 cells.
Normalized ber-abl/GAPDH mRNA levels were measured in 24 hours
after transfection by Lipofectamine 2000™,
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Figure 8. Silencing of ber-abl by siRNA-HIV1 REV NES Conjugate

siRNA mediated reduction of ber-abl mRNA expression in K562 cells.
Normalized ber-abl/GAPDH mRNA levels were measured in 24 hours
after transfection by Lipofectamine 2000™.

Reference

1) K. Lu, Q-P. Duan, L. Ma and D.-X. Zhao, Bioconjugate
Chem., 2010, 21, 187-202. ]J. W. Gaynor, B. J.
Campbell and R. Cosstick, Chem. Soc. Rev., 2010, 39,
4169-4184.

2) T. Kubo, M. Morikawa, H. Ohba, M. Fujii, Org. Lett.,
2003, 5, 2623-2626.

3) T. Kubo, Z. Zhelev, B. Rumiana, H. Ohba, K. Doi and
M. Fujii, Org.Biomol.Chem., 2005, 3, 3257-3259.

4) Y. Ueno, K. Yoshikawa, Y. Kitamura, Y. Kitade, Bioorg.
Med. Chem. Lett., 2009, 19, 875-877.





