This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286

Photoactivatable Porphyrin Oligonucleotide Derivatives for Sequence

Specific Chemical Modification and Cleavage of DNA

V. V. Vlassov®; E. A. Deeva?; E. M. Ivanova?; D. G. Knorre?; T. V. Maltseva®; E. I. Frolova?; G. V.
Ponomariov’; G. V. Kirillova®

2 Novosibirsk Institute of Bioorganik Chemistry, Siberian Division of the USSR Academy of Sciences,
Novosibirsk, USSR ® Institute of Biophysics, of Nealth of USSR, Moscow, USSR

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Vlassov, V. V., Deeva, E. A. , Ivanova, E. M. , Knorre, D. G. , Maltseva, T. V. , Frolova, E. I. ,
Ponomariov, G. V. and Kirillova, G. V.(1991) 'Photoactivatable Porphyrin Oligonucleotide Derivatives for Sequence
Specific Chemical Modification and Cleavage of DNA', Nucleosides, Nucleotides and Nucleic Acids, 10: 1, 641 — 643

To link to this Article: DOI: 10.1080/07328319108046558
URL: http://dx.doi.org/10.1080/07328319108046558

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328319108046558
http://www.informaworld.com/terms-and-conditions-of-access.pdf

07:57 27 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 10(1-3), 641-643 (1991)

PHOTOACTIVATABLE PORPHYRIN OLIGONUCLEOTIDE DERIVATIVES
FOR SEQUENCE SPECIFIC CHEMICAL MODIFICATION AND
CLEAVAGE OF DNA

V.V. Vlassov, E.A. Deeva, E.M. Ivanova, D.G. Knorre,
T.V. Maltseva, E.I. Frolova
Novosibirsk Institute of Bioorganik Chemistry, Siberian
Division of the USSR Academy of Sciences, Novosibirsk
630090 USSR
G.V. Ponomariov, G.V.Kirillova
Institute of Biophysics, of Nealth of USSR, Moscow USSR

Abstract:0ligonucleotide  derivatives bearing porphyrin
groups cause site-specific modification of DNA after
irradiation with visible light.

Oligonucleotide derivative bearing a porphyrin group:
dimethyl ester of 2,4-dila-(2-hydroxyethyl)oxyethyll-deute-
roporphyrin IX (R) at the 5'-theminus was synthesized.
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Reaction of this derivative with a single-stranded DNA
fragment containing a nucleotide sequence complementary to
this oligonucleotide was investigated. Irradiation of the
complex formed by this oligonucleotide and the DNA with
visible light (350-450 nm, 2.8 W/m?) resulted in sequence
specific chemical modification of the target at two consecu-
tive guanosines near the binding site. The modified DNA
could be cleaved at the modified residues by the hot piperi-
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FIGURE 1 Modification of the

ssDNA fragment by a porphyrin
derivatives of oligonucleotide

pAd(TGACCCTCTTCCCATT).

Lane 1 —~incubation in the dark;
Lane 2 -inocubation under irra-
diation for 1 hour in the pre-
sence of oxygen;

Lane 3 -inocubation under ir-
radiation for 1 hour in the
absence of oxygen.

Modification conditions: 10 oM
32p_labelled ssDNA fragment;
10°5M oligonucleotide deriv-
ativative;

Buffer: 0.05 M Tris-HC1,pH 7,5;
0.1 M NaCl.
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dine treatment. Quantum yield of the reaction (calculated as
a ratio of the DNA modification extent to the number of pho-
tons absorbed by one porphyrin group) was 10"° at the
reagent concentration of 107° M. S-shaped reaction kinetic
curve suggested a complex, at least two-step, mechanism of
the process. The existense of the secondary conversions was
confirmed by the increase of the reaction yield in the
course of the incubation of the reaction mixture in the
dark after short exposure to the light.

It is believed, that the nucleic acids modification ca-
used by porphyrins includes formation of the singlet molecu-
lar oxygen as a damaging species. However, reaction of the
oligonucleotide derivative with DNA was apparently oxygen
independent: it was not affected by the removal of oxygen
from the reaction mixture (Fig.1) and by the introduced
quencher of the singlet oxygen, sodium azide. The results
obtained suggest that direct interaction of the excited por-
phyrin group and guanosine in the target DNA are respon-
sible for the modification.



