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Design of Nucleic Acid Therapeutics; Chemical Modification, Conjugation and Complexation
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In order to achieve therapeutic applications of synthetic oligonucleotides, nucleic acid therapeutics should be stable enough
chemically and biologically, inside and outside the cells, not induce immune-response, not cause non-specific binding to
intracellular proteins, not be toxic, be delivered to the targeted tissue and cells, be taken up into cells effectively, be transferred
and localized in the specific intracellular organs such as cellular nucleus, mitochondrion, and cytoplasm, bind to the target
molecule with enough affinity and specificity, and not cause undesirable effect (off-target effect).

These complicated and difficult problems can be solved by combining all the achievements so far accomplished by chemical

modification, conjugation and complexation.
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Figure 1 Nucleic Acid Therapeutics and Their Targets.
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Scheme 1 Synthesis of RNA-NES Conjugates by SPFC.
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Figure 2 Nuclear (b-d) and Cytoplasmic (e-g) Localization of DNA-Signal Peptide Conjugates.
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Figure 3 Silencing of ber-abl mRNA by siRNA5 (TFIIA NES)
in K5662.

siRNA mediated reduction of bcr-abl mRNA expression in
K562 cells. Normalized bcr-abl/GAPDH mRNA levels were
measured in 24 h after transfection by Lipofectamine 2000™.
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Figure 4  Silencing of bcr-abl mRNA by siRNA6 (HIV1 REV
NES) in K562.

siRNA mediated reduction of bcr-abl mRNA expression in
K562 cells. Normalized ber-abl/GAPDH mRNA levels were
measured in 24 h after transfection by Lipofectamine 2000™.
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Figure 5 Cellular Uptake of siRNA-RL7 Complex (HelLa Cells).
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RT-PCR: anneal temp. was 55 °C (Pri2 and Pri3). PCR cycle was
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Figure 6 Silencing of hTERT by siRNA/RL7 Complex in Jurkat.
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Figure 7  Silencing of ber-abl by siRNA-NES/RL7 Complex in
K562.

siRNA mediated reduction of ber-abl mRNA expression in
K562 cells. Normalized ber-abl/GAPDH mRNA levels were
measured 24 h after transfection. [siRNA]=100 nM
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Figure 8 Silencing of EGFP mRNA by 5'-Cationic siRNA.
EGFP-HelLa 3 x 10° cells/ml, [siRNA] = 200 nM transfected by HiPerfFect, 10% FBS, 5% CO., 37°C , 24 h.
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