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

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

Concept of “Binary Oligonucleotide Reagent”
S. L. Oshevski®
2 Institute of Cytology and Genetics of the Russian Academy of Sciences, Novosibirsk, Russia

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Oshevski, S. 1.(1998) 'Concept of “Binary Oligonucleotide Reagent™, Nucleosides, Nucleotides and
Nucleic Acids, 17: 9, 1969 — 1975

To link to this Article: DOI: 10.1080/07328319808004735
URL: http://dx.doi.org/10.1080/07328319808004735

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-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, |oan 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/10.1080/07328319808004735
http://www.informaworld.com/terms-and-conditions-of-access.pdf

14: 47 26 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 17(9-11), 1969-1975 (1998)

CONCEPT OF “BINARY OLIGONUCLEOTIDE REAGENT”
S.I. Oshevski

Institute of Cytology and Genetics of the Russian Academy of Sciences, Novosibirsk
630090, Russia

ABSTRACT: A new strategy for site-directed chemical modification of NA is described.
NA-target-driven autoligation reaction between two oligonucleotide derivatives with N-
(2-chloroethyl)-N-(p-formylphenyl)-N-propyl-N-3-ydeneamino and 4-carbohydrazide-
phenyl groups at their opposing termini results in the NA-target modification, which is
several times more effective than modification by one of the derivatives.

One of the generations of antisense oligonucleotide analogs is represented by
oligonucleotide derivatives bearing cross-linking, cut off, and intercalating groups '. Shaw
et al. 2and Cowart et al. * describe cross-linking oligonucleotide derivatives self-activated
as the result of forming a perfect complementary complex with the NA target
(hybridization triggered derivatives). Lynn®, Letsinger >, and Gryaznov’ describe another
hybridization-triggered process - autoligation reactions.

Here an attempt is made to combine the advantages of the two hybridization triggered
processes into one approach. Two oligonucleotide derivatives used in this approach are
named “binary oligonucleotide reagent” (BOR).

BOR consists of two oligonucleotide derivatives, I and II, the oligonucleotide parts of
which are complementary to neighbouring sites of an NA-target. Derivative I bears a
reactive group R1 at its 3’-end, derivative Il bears R2 at the 5’-end. These derivatives do
not react with each other when in a solution. When they are in a perfect complementary
complex with the NA-target, a new group R3, more reactive than R1 and R2, is formed
as the result of a reaction between R1 and R2 and their linking. Then R3 modifies the
NA-target.

1969
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derivative I derivative II

pR1 R2pg
target
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target
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l target
Scheme I

For demonstration of this approach in vitro the following components were used:

Derivative I 0

a) 5'GGTAGAGCGCTTACCTp -m-cnz@-m-mz

0
b) 5 TGGTAGAGCGCTTACCp -NH-CHZ—@&NH-NHZ

Denvative II:

0] CH;3
H-g@N-CH2CH2CH2-N-CHzCHz-S-pAGGAAGCGCAAGGCCC 3
LCH,CI

Scheme II
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Target. A-48-mer polynucleotide:
48 40 30 20 10 1
GCGAGTCACCATCTCGCGAATGGATCCTTCGCGTTCCGGGACCCAAGCP 5'[32P]
TT the "nick" variant of BOR

TI the "gap" variant of BOR
*T’ derivative II

444 . .
T derivative II +
0.5 uM hydrazine

Derivatives Ia and Ib were synthesized from corresponding 3°-phosphate of the
oligonucleotides and 4-carbohydrazidebenzylamine ® using a commonly used condensation
reaction ® by a method similar to '°. The products were isolated by ion-exchange HPLC on
a Lichrosphere-NH; column ' and characterized by electrophoresis in 20% denaturating
PAAG following 5°-[**P] labelling by T4 polynucleotide kinase and reaction with p-
nitrobenzaldehyde * (Fig. 1).

Derivative II was synthesized according to '*. The oligonucleotide was converted into
the 5’-phosphorothioate by T4 polynucleotide kinase enzymatic reaction with
ATPgamma$ . The 5’-phosphorothioate of the oligonucleotide was alkylated with N-
methyl-N,N’-di(2-chloroethyl)-N’-(p-formylphenyl)propylenediamine 1,3 **, and the
product was isolated by HPLC .

Derivatives Ia, Ib, and II were desalted by gel filtration and concentrated to an
appropriate concentration on a Speed Vac Concentrator before using in subsequent
reactions.

The reaction mixtures contained: 0.4 uM [**P]-target; 1 uM derivative Ia (Ib); 1 uM
derivative II, 10 mM HEPES-KOH, pH 7.3. In the control experiments the corresponding
precursors of derivatives I and 1T were used at 1 uM concentration. After 60 hours
incubation at 37° the products were analyzed by électrophoresis in 20% denaturating
PAAG. (Fig. 2a).

In preliminary experiments under the same conditions, when 1 uM concentrations of

derivative Ia (Ib) and derivative II were used, the product of their ligation (32-mer imine
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FIGURE 1. Radioautograph of the gel. Derivative Ia: 1 - product + pNBA; 2 - product.
Derivative Ib: 3 - product; 4 - product + pNBA.

derivative) was detected only in the presence of the target (0.4 uM). A typical picture is
presented in Fig.2b *°.

The major [**P]-products of the target modification were cut off from the gel and
counted with a scintillation counter. The yields of BOR modifications (evaluated by
conversion of the target to the modification product) were 10%. The yields of the

modified target in reactions with derivatives I or II alone did not exceed 3.0% and 1.5%
respectively. In other control experiments, when one of the BOR components was
replaced with its oligonucleotide precursor, the yields of the modified target did not
exceed 3.6%. The yield of modification of this target by sodium borohydride activated
derivatives IT was 20% '°. When the target modification by BOR was made at 20° and 10°
during 168 hours and 240 hours respectively, at ten times higher concentrations of the
components, the difference in the yields between modification by BOR and by its

individual components was not so pronounced.

Several control experiments were also made on the stability of der.Ia (Ib) and the 32-
mer imine derivative under the conditions of BOR modification (37°, 60 hours). No more

than 60% of der.Ia (Ib) were lost therewith. The 32-mer imine derivative decomposed

approximately for 80% in the absence of the target, but was stable with it.
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FIGURE 2a. Radioautograph of the gel.

1 - der.Ia + der.II (BOR, nick variant); 2 - der.Ia; 3 - der.II; 4 - der.Ib + der.II (BOR, gap
variant); 5 - der.Ib; 6 - [*’P]-target alone; 7 - der.Ia + p,AGGAAGCGCAAGGCCC
(precursor of der.II); 8 - der.Ja + AGGAAGCGCAAGGCCC (starting material); 9 -
GGTAGAGCGCTTACCTYp (precursor of der.Ia) + der.II; 10 - der.Ib +
PsAGGAAGCGCAAGGCCC (precursor of der.IT); 11 - der.Ib +
AGGAAGCGCAAGGCCC (starting material); 12 - GGTAGAGCGCTTACCp
(precursor of der.Ib) + der.IL

FIGURE 2b. Radioautograph of the gel.
1 - [**P]-der.Ib + der.II + [**P]-target; 2 - der.Ib + der.II; 3 - [32P]-target alone. The
specific radioactivity of der.Ib was twice as high as that of the target.

The products of BOR modifications were treated according to the Gilbert sequencing
procedure with 10% piperidine. The results of their cleavage are represented in Scheme II
with arrows. They indicate that we achieved a sequence-specific chemical modification of
the target by BOR in both variants.

The modification by BOR is more effective than modification with any of the
components alone. It may be suggested that the proposed strategy has some potential
advantages as compared with those existing '. Development of better chemical groups R1

and R2, more effective in target modification reactions, that would be more selective to
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each other and, as a result, less prone to side reactions at the cell surface and inside the

cells, would make the BOR approach promising for in vivo systems.
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