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Aryldiazomethane Derivatives as Reagents for Site Specific
Labeling of Nucleic Acids at Phosphate

Cécile Bourget,1 Emmanuelle Trévisiol,1 Jean Lhomme,1MitsuharuKotera,1,*
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Grenoble, France
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ABSTRACT

An efficient and direct labeling method based on direct alkylation of nucleic acids
at phosphates by aryldiazomethane derivatives is described.

Key Words: Aryldiazomethane derivatives; Phosphate alkylation; DNA
labeling; Synthesis.

Parallel to current progress in DNA chip technology,[1–3] requirements for effi-
cient nucleic acid labeling methods are growing. Most commonly used labeling
methods involve enzymatic or chemical incorporation of modified nucleotides bea-
ring a reporter or a reactive group.[4,5] Here we describe an alternative efficient
and direct labeling method based on alkylation of nucleic acids at phosphates by
aryldiazomethane derivatives.
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Series of aryldiazomethane derivatives tethered to reporter groups (fluorescent
dyes or biotin) were synthesized typically as described in Scheme 1. Reaction of
2mM solutions of the aryldiazomethane reagents with 40 mM nucleotide 30-UMP in
homogenous solution (H2O-CH3CN-DMSO: 1=3=1), borate buffer, pH7.3, 60�C,
2 h yielded quantitatively the 30-adducts corresponding to selective alkylation of
the phosphate groups. The adducts were characterized by 1H and 31P NMR
spectroscopy. Selective alkylation at the phosphate was also observed when aryl-
diazomethane was reacted in the same conditions with the 30-AMP, 30-GMP and
30-CMP nucleotides.

Thus we have demonstrated the high specificity of the alkylation reaction on
phosphate by these reagents at the nucleotide level. It is also noteworthy that the
chemical properties (stability and solubility) of these reagents can be rationally
modulated according to the nature of the substituents of the phenyl ring and=or
of linker group.

The validity and efficiency of this new labeling strategy was further demon-
strated by detection and identification experiments of PCR amplicons on DNA
chips.

REFERENCES

1. Wang, J. From DNA biosensors to gene chips. Nucleic Acids Res. 2000, 28,
3011–3016.

2. Beaucage, S.L. Strategies in the preparation of DNA oligonucleotide arrays for
diagnostic applications. Curr. Med. Chem. 2001, 8, 1213–1244.

3. Pirrung, M.C. How to make a DNA chip. Angew. Chem., Int. Ed. Engl. 2002,
41, 1276–1289.

Scheme 1.
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