
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 26 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
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Kinetic Approach for Determination of Affinity Properties of Reactive
Oligonucleotide Derivatives to Complementary Regions in Nucleic Acids
Vladimir V. Kovala; Dmitri G. Knorrea; Olga S. Fedorovaa

a Institute of Bioorganic Chemistry, Novosibirsk, Russia

To cite this Article Koval, Vladimir V. , Knorre, Dmitri G. and Fedorova, Olga S.(1997) 'Kinetic Approach for
Determination of Affinity Properties of Reactive Oligonucleotide Derivatives to Complementary Regions in Nucleic
Acids', Nucleosides, Nucleotides and Nucleic Acids, 16: 7, 1807 — 1808
To link to this Article: DOI: 10.1080/07328319708006284
URL: http://dx.doi.org/10.1080/07328319708006284

Full terms and conditions of use: http://www.informaworld.com/terms-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 form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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/10.1080/07328319708006284
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 16(7-9), 1807-1808 (1997) 

KINETIC APPROACH FOR DEITXMINATION OF PROPERTIES OF 
R E A m  OLIGONUCLEOTIDE DERIVATIVES TO COMPLEMENTARY REGIONS IN 

NUCLEIC ACIDS 

Vladimir V. Koval, Dmitri G. Knorre, and Olga S. Fedorova* 

Institute of Bioorganic Chemistry, L a m t y e v  St. 8, Novosibirsk 630090, Russia 

Abstract: The kinetic and thermodynamic parameters of intraduplex DNA modifcation with 5'-p- 
azidoperfluorobenzene phosphoramide derivative of oligonucleotide were studied. 

Since 1981 we have used the kinetic study for the determination of 

association constants of alkylating oligonucleotide derivatives with 

the complementary sequences of nucleic acids [!,2]. The mechanism 
of the nucleic acid modification was described by the Scheme where P 
is nucleic acid target, X is the oligonucleotide derivative attached to 
alkylating N-methyl-N-(2-chtoroethyl)-aminophenyl group, I intermediate ethyleneimmonium 
cation formed from the reagent in the limiting step, R is the product of reagent consumption in 

solution, PX, PR and PI are the complexes with the target. If the product R retains the affinity to the 

target and K,=K,, the limit modifcation yield at t  or, was described by the equation: 

Sch.ne 

PX - 
ki11k-i K i l l  

kz 
A P + R  '+' - 

-= [PzI, ' fefKxxo ( I )  , where kl (2) is the efficiency of intracomplex 
Po [ l + K x x J  yef = kl + k-i + k; 

alkylation. It is seen that using the dependence of the Limit modification extent on the reagent 

concentration the association constant K, can be determined. This approach of K, determination 

was used further for the catalitically active oligonucleotide derivative carrying Fe-porphyrin group 

[3]. More complex situation occurs if the reagent loses partly the afhity. to the target during the 

conversion in solution. In this case the kinetic equation 

contains four unknown parameters: K,, K,, ko and K~ This was found to be the case in the 

modification by 5'-p-azidoperfluorobenzene phosphoramide derivatives of oligonucleotide d@CA)3 
(reagent I). Under irradiation by light of Hg-lamp with wavelenght > 300 nm the p-azidoperfluoro- 

benzoic acid is converted only to one product as follows from Fig.1, where. three 
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isobestic points are observed. Rate constant of photolysis was Irn 

obtaind and found to be equal to kp = (4.05+0.38)~10-~ s - I .  If II 

reagent I was irradiated the oligonucleotide moiety degraded 
mainly due to modification of dA-4 and the affinity to  the 

target was lost partly. For the quantitative treatment of the DJ 

modrfication data and determination of unknown parameters 

om 

$m 00 BD 
Om 

K,, Kr, k, and s, we have used the following approach. The * mn*n*)l. M 

association constant of the reagent I with the target ~ ; o ~ ~ p ~ ~ t o d ~ ~ d a ~  Q O b ; U ~ ~ ~ d o ~ ~ ~  
3000, 5000 8s. for curves (1-6) respectively 

equation [4] which describes the dependence of the a f f i t y  (0.16M NaC1, Na*P04, O.lrnM 
EDTA, pHZ7.5 at 2OOC). 

modification rate on the initial reagent concentration. The 
product of cross-linking between the reagent I and G-3 residue of the target was identifed by PAGE. 

As a measure of the initial rate we have taken the modification extent at 180 second, when the 

oligonucleotide moiety of the reagent was not damaged p z  / = a . rO , (4) where a is 

coefficient. K, was found to  be (1,4OSO.24)x1O5 M-l. K, value was determined in the experiments 

with the preliminary irradiated reagent (irradiation time ~ 7 0 0 0  s) 

using the equation 

d(pGTGTGA) was determined Kitz-Wdson irradiation time wm 0, 500, 1000, 2ooo, 

K x  
[ I t  l + K x x o  

LPZI/P0 

0.d 

0 2  ...L ---- 

where r, is the concentration of p r e h a r y  irradiated reagent. It 

was found that K/Kx=(0.28*0.02) and consequently K, = (2.49k 
o 2040 4000 6000 moo 

h d m o n  the. me. 0.30)x104 M-l. Using K, and K, values the kinetic curve (Fig.2) of 

target modification was treated according the equation (3) and FIG. t. Kinetics of the target 
modification. d@GTGTGA) 

Concentrationxo=4.9~IO'M,po=1.10-* M. values k ,  = ( 5 . 3 1 S . 2 8 ) ~ I O ~ ~  s-l, s,= (1.02f0.04) were found. 
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