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DNA analogues for CRISPER/CAS fidelity and exon skipping

New thiomorpholino oligonucleotide analogues (TMO) containing morpholino and deoxyribonucleoside joined through 
thiophosphate-phosphor inter nucleotide linkages were chemically synthesized. These analogues have higher melting 

temperatures when compared to natural DNA/RNA and DNA/RNA duplexes. Moreover, the TMO/RNA duplexes exhibit the 
A-form structure and are RNase H1 active. Treatment of HeLa cells with fluorescently labeled TMO and TMO/DNA chimeras 
demonstrated that these analogues were efficiently taken up by cells and stimulates biological activity in a HeLa cell dual luciferase 
assay. Recently thiomorpholino oligonucleotides were found to be more active than any other tested analogue in exon skipping 
assays with a mouse model for Duchenne muscular dystrophy. Recently imidoamidate DNA was synthesized. Imidoamidate DNA 
forms duplexes with complementary DNA, is positively charged and can be transfected in the absence of lipid, and is RNase H1 
active. In collaboration with Agilent Technologies, we have developed methods and instruments for the chemical synthesis on glass 
chips of DNA and RNA containing upto 300 nucleotides per segment. RNA containing phosphonoacetate nucleotides at the 3’/5’ 
ends have much higher fidelity than any other analogue in the CRISPER/CAS system.

    Figure 1: Imidoamidate DNA.      Figure 2: Thiomorpholino DNA
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