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

Synthesis of DNA Conjugates by Solid Phase Fragment Condensation
Yosuke Anno®; Takanori Kubo? Ryoji Ueki®; Mayuka Yano® Kotomi Sasaki* Hideki Ohba; Masayuki
Fujii*

2 Department of Biological and Environmental Chemistry, Kyushu School of Engineering, Kinki
University, lizuka, Fukuoka, Japan ® Kyusyi School of Engineering, 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, Iizuka, Fukuoka, Japan

s Ecbiow
JOHN A STYETI

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

To cite this Article Anno, Yosuke , Kubo, Takanori , Ueki, Ryoji , Yano, Mayuka , Sasaki, Kotomi , Ohba, Hideki and Fujii,
Masayuki(2003) 'Synthesis of DNA Conjugates by Solid Phase Fragment Condensation’, Nucleosides, Nucleotides and
Nucleic Acids, 22: 5, 1451 — 1453

To link to this Article: DOI: 10.1081/NCN-120023008
URL: http://dx.doi.org/10.1081/NCN-120023008

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-120023008
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11:18 26 January 2011

Downl oaded At:

NUCLEOSIDES, NUCLEOTIDES & NUCLEIC ACIDS
Vol. 22, Nos. 5-8, pp. 1451-1453, 2003

Synthesis of DNA Conjugates by Solid Phase
Fragment Condensation

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

"Department of Biological and Environmental Chemistry,
Kyushu School of Engineering, Kinki University,
lizuka, Fukuoka, Japan
ZKyushu 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

ABSTRACT

Development of a novel method for the synthesis of DNA conjugates is described.
Oligonucleotides were successfully conjugated with a variety of functional mole-
cules on a solid phase (Solid Phase Fragment Condensation) using an amino, a
hydroxyl, a thiol, and a carboxyl group. DNA-peptide conjugate was obtained
as a pure from by a single RPHPLC purification approximately in 20% yield.
Moreover, it was demonstrated that the present method was effective for the pre-
paration of conjugate molecules, DNA-sugar, DNA-polyamine, DNA-lipid and
so on. The study to create new intelligent DNAs by accumulation various bio-
functions on the molecule by SPFC is now in progress in our laboratory.
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INTRODUCTION

Conjugation of oligonucleotides with functional peptides!!! is a fascinating
way to improve the properties of native antisense and triple-helix forming
oligonucleotides, for example, enhanced membrane permeability, improved stability
against cellular nucleases and increased affinity and specificity.

RESULTS AND DISCUSSIONS

In this paper development of a novel method for the synthesis of DNA conju-
gates was studied. Oligonucleotides were successfully conjugated with a variety of
functional molecules on a solid phase (Solid Phase Fragment Condensation)™ using
an amino, a hydroxyl, a thiol, and a carboxyl group. (Sch. 1)

For example, an oligonucleotide fragment bearing an amino group on its 5'-ter-
minus assembled on CPG support by automated DNA synthesizer was first reacted
with hexamethylenediisocyanate and then with a protected peptide fragment bearing
an amino group on solid phase. After the completion of the reaction, cleavage from
the solid support and deprotection of nucleobases and peptide side chains was per-
formed by aqueous ammonia at 50°C for 5h. DNA-peptide conjugate was obtain-
ed as a pure form by a single RPHPLC purification approximately in 20% yield.
Because there is no limitation in peptide components and sequences in principle, this
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Scheme 1. Synthesis of DNA conjugate by solid phase fragment condensation.
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C1:
3-GCTAGAGAGAGAGAAAATCG-CH,CH,OCH,CH,NHCONH(CH»)sNHCONH-CH,CH,CO-(L
AKL),-OH

Yield 24.4% ( based on A,gg, after HPLC purification)

C2:
3-TCTCTCTCTCTTTTT-OCONHCH,CH,NHCONH(CH,)NHCONH-CH,CH,CO-(LRAL)5-OH
Yield 18.8% ( based on Ay, after HPLC purification)

€3: 5-TTTTTCTCUCTCTCT-3'
OCONHCH,CH,NHCONH(CH,)sNHCONH-CH,CH,CO-(LRAL)5-
OH

Yield 18.2% ( based on Aygq, after HPLC purification)

C4: 5'-TTTTTCTCUC'II'CTCT-3'

OCONHCH,CH,NHCONH(CH,)sNHCONH-CH,CH,CO-GGGYGRKKRRQ
RRRG-OH (HIV1-Tat)

Yield 15.5% ( based on Aygg, after HPLC purification)

C5: 5-TTTTTCTCUCTCTCT-3'

|
OCONHCH,CH,NHCONH(CH,)sNHCONH-CH,CH,CO-RQIKIWFQNRRM
KWKK-OH (Drosophila Ant)

Yield 14.8% ( based on Ay, after HPLC purification)

C6:3'-AAAAAGAGAGAGAGA-OCONHCH,CH,NHCONH(CH,)sNHCO-NH OH H
Yield 28.6% ( based on Ay, after HPLC purification) (D-Glucosamine) (H)O of

Scheme 2. Sequences of DNA conjugates.

method is useful for the general synthesis of DNA-peptide conjugates. Moreover, it
was demonstrated that the present method was effective for the preparation of
conjugate molecules, DNA-sugar, DNA-polyamine, DNA-lipid and so on. (Sch. 2)
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