
 

 

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

Synthesis of Oligonucleotide-Peptide PEG-Conjugated: The EGG
(Oligonucleotide)-Chicken (Peptide) Dilemma?
Gian Maria Bonoraab; Maurizio Ballicoa; Pietro Campanera; Sara Driolia; Ilaria Adamoc

a Department of Chemical Science, University of Trieste, Trieste, Italy b Department of Chemical
Science, University of Triest, Trieste, Italy c Lab. de Chim. Org. Biomol., Univ. de Montpellier II,
Montpellier, France

Online publication date: 09 August 2003

To cite this Article Bonora, Gian Maria , Ballico, Maurizio , Campaner, Pietro , Drioli, Sara and Adamo, Ilaria(2003)
'Synthesis of Oligonucleotide-Peptide PEG-Conjugated: The EGG (Oligonucleotide)-Chicken (Peptide) Dilemma?',
Nucleosides, Nucleotides and Nucleic Acids, 22: 5, 1255 — 1257
To link to this Article: DOI: 10.1081/NCN-120022849
URL: http://dx.doi.org/10.1081/NCN-120022849

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/10.1081/NCN-120022849
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Synthesis of Oligonucleotide-Peptide PEG-Conjugated: The
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ABSTRACT

The synthesis of a peptide-PEG-oligonucleotide chimera is compared when
starting from the peptide or from the oligonucleotide sequence.

Key Words: Peptide; Oligonucleotide; Conjugate; Polyethylene glycol.

It is well known that the use of oligonucleotides as therapeutics is limited by
their poor cellular uptake and low cellular distribution. A possible solution is a back-
bone modification that, however, could be toxic. A chemical conjugation can be
alternatively investigated to maximise the recognition events demanded for an effi-
cient delivery and to avoid heavy toxic effects. As new conjugating agents a wide
choice of polymers has been proposed to improve binding to complementary target,
hybridisation speed and nuclease resistance. Among the polymers, poly(ethylene
glycol), or PEG, was recently adopted since it puts together peculiar synthetic
advantages for the conjugation with an almost complete lack of toxicity and
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immunogenicity;[1] as a consequence, PEG is widely used as a linker in a wide series
of bioconjugates.[2]

On the basis of our previous experience on the use of PEG as soluble support,[3]

we decided to explore the synthesis of a mixed PEG-conjugates carrying on the same
polymer an oligonucleotide, as eventually demanded for antisense applications, and
a peptide sequence to specifically interact with cellular receptors, enhancing cellular
recognition and absorption.[4] Recently, a new protocol for the liquid-phase synthesis
of PEG-conjugates was reported,[5] taking advantage from a new procedure for the
preparation of pure, selectively protected polydispersed PEG polymers.[6] Using the
new selectively protected DMT-PEG-OH both as synthetic support as well as a con-
jugating moiety, two biopolymers, that is an oligonucleotide and a peptide, can be
built up in two different orders on the same PEG chain, as depicted in the Fig. 1.

To decide for the better procedure we synthesized the same sample, a tetranu-
cleotide-PEG-tripeptide, starting from the oligonucleotide, or from the peptide,
respectively. The oligonucleotide was d(TACG), that is the simplest and shortest
sequence made from all the four natural deoxyribonucleotides, while the peptide
was Z-D-Phe-L-Phe-Gly, as the simplest sequence active toward receptors of the cell
surface.[7] The two products were obtained in a quite high amount, with average
yield values comparable to those of the classical solid-phase procedures. The two
chimeras were purified by IE HPLC and characterized by 1H NMR: the chromato-
graphic and spectrographic patterns resulted almost super imposable and fully com-
patible with the expected compounds.

From the overall comparison of the two synthetic procedures applied to the
sample sequences, it was not possible to decide which is the best procedure for the
synthesis of these chimeras.

Figure 1. Scheme of the synthesis.
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Consequently, the classical dilemma, which came before, the egg (oligonucleo-
tide) or the chicken (peptide), remains unanswered.
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