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

DNA Conjugates as Novel Functional Oligonucleotides

Takanori Kubo®; Kinuko Yokoyama?; Ryoji Ueki*; Mayuka Yano?; Yosuke Anno* Kotomi Sasaki?;
Hideki Ohba’; Masayuki Fujii*

2 Department of Biological and Environmental Chemistry, Kyushu School of Engineering, Kinki
University, lizuka, Fukuoka, Japan ® Kinki University, lizuka, Fukuoka, Japan ¢ Kyushu National
Industrial Research Institute, Agency of Industrial Science and Technology, Ministry of International
Trade and Industry, Tosu, Saga, Japan ¢ Molecular Engineering Institute, Kinki University, lizuka,
Fukuoka, Japan

s Ecbiow
JOHN A STYETI

VOLUME 24 NUMEER 4 2005 Online publication date: 09 August 2003

To cite this Article Kubo, Takanori, Yokoyama, Kinuko , Ueki, Ryoji , Yano, Mayuka , Anno, Yosuke , Sasaki, Kotomi ,
Ohba, Hideki and Fujii, Masayuki(2003) 'DNA Conjugates as Novel Functional Oligonucleotides', Nucleosides,
Nucleotides and Nucleic Acids, 22: 5, 1359 — 1361

To link to this Article: DOI: 10.1081/NCN-120022965
URL: http://dx.doi.org/10.1081/NCN-120022965

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/10.1081/NCN-120022965
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11:16 26 January 2011

Downl oaded At:

NUCLEOSIDES, NUCLEOTIDES & NUCLEIC ACIDS
Vol. 22, Nos. 5-8, pp. 1359-1361, 2003

DNA Conjugates as Novel Functional Oligonucleotides

Takanori Kubo,"* Kinuko Yokoyama,' Ryoji Ueki,' Mayuka Yano,'
Yosuke Anno,! Kotomi Sasaki,! Hideki Ohba,>
and Masayuki Fujii'”

"Department of Biological and Environmental Chemistry, Kyushu School of
Engineering, and *Molecular Engineering Institute, Kinki University,
lizuka, Fukuoka, Japan
3Kyushu National Industrial Research Institute, Agency of Industrial Science
and Technology, Ministry of International Trade and Industry,

Tosu, Saga, Japan

ABSTRACT

Oligodeoxynucleotides with RNA cleavage activity 1) were conjugated with
amines and peptides by solid phase fragment condensation (SPFC). It was found
that 29 mer DNA enzyme conjugated with spermine at its 5’-end showed higher
affinity to the target RNA sequence and 40 times higher activity of cleavage than
native DNA enzyme. It is also to be noted that conjugate DNA enzymes showed
increased resistance against nuclease digestion
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INTRODUCTION

Conjugation of oligonucleotides with intelligent biomolecules is a fascinating
way to produce novel functional DNAs and RNAs.! Accumulation of a variety
of functions possessed by naturally occurring molecules and artificially designed
molecules on a scaffold of oligonucleotides may open the door to create “super oligo-
nucleotides” that will never happen in nature.

RESULTS AND DISCUSSIONS

First of all, our effort has been focussed on the development of a general syn-
thetic method of DNA conjugates which can allow ones to prepare oligonucleotides
covalently linked to a variety of intelligent molecules bearing a variety of reactive
groups without any complicated reaction procedures. We have got successful to
connect an oligonucleotide fragment bearing an amino group on its 5-terminus
assembled on CPG support with amino derivatives by using diisocyanatoalkane as
a linker on solid phase. (Solid Phase Fragment Condensation, SPFC) After cleavage,

Table 1. Stabilization of DNA by DNA conjugates.

N1 : 5'-AGAGAGAGAGAAAAA-3'
N2: 3'-TCTCTCTCTCTTTTT-5"
N3 : 5'-S- (AGAGAGAGAGAAAAA) -3’

Tm (°C) ATm (°C)
Hybrids +Mg** —Mg** +Mg*t —Mg**
N1/N2 51.0 44.0 - -
N1/N2+(LRAL);(12¢q.) 51.5 48.5 +0.5 +4.5
N1/C2 (N2-5'-(LRAL);) 55.5 475 +4.5 +3.5
N1/C3 (N2-U’-(LRAL);) 45.0 40.5 —6.0 -35
N1/C4 (N2-U°-Tat) 46.5 38.0 —4.5 —6.0
N1/C5 (N2-U’-Ant) 40.5 39.5 -10.5 -55
N2/N3 47.0 41.0 - -
N2/N3+(LRAL);(12eq.) 48.0 43.0 +1.0 +2.0
C2/N3 525 44.5 +5.5 +3.5
N2/C6 (N3-5-glucosamine) 61.0 54.5 +10.0 +10.5
N1/C7 (N4-U°-ph) 43.5 38.0 -75 —6.0
N1/C8 (N4-U’-propyl) 45.0 41.5 —6.0 25
N1/C9 (N4-U’-propargyl) 46.0 43.0 -5.0 -1.0
N1/C10 (N4-U°-CH,CH,OH) 46.0 44.0 —-5.0 *0
N1/C11 (N4-U’-CH,CH,NMe,) 40.0 38.5 -10.0 -55

Conditions: 50mM Tris buffer, pH 7.0, [NaCl]=100mM, [OligoDNA]=3mM, [Mg*']=
20mM or none.
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deprotection and RPHPLC purification the desired products were obtained approxi-
mately in 20% yield. It was demonstrated that SPFC was effective for the preparation
of conjugate molecules, DNA-peptide, DNA-sugar, DNA-polyamine, DNA-lipid
and so on.

Oligonucleotide conjugates have preferable properties as antisense agents
such as an increased affinity to complementary RNA and dsDNA (Table 1), and
enhanced stability against nuclease digestion. Delivery and intracellular localization
of oligonucleotides could be also controlled by conjugation with signal peptides. It
was also found that DNA enzymes conjugated with amines and peptides had higher
catalytic activity.
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