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, Hybridization, and Nuclease Resistance Properties of 2'-O-
Aminooxyethyl Modified Oligonucleotides

Andrew M. Kawasaki*;, Martin D. Casper?, Thazha P. Prakash?® Sheri Manalili*; Henri Sasmor?;
Muthiah Manoharan?; P. Dan Cook®
2 Medicinal Chemistry, Carlsbad, CA

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Kawasaki, Andrew M. , Casper, Martin D. , Prakash, Thazha P. , Manalili, Sheri , Sasmor, Henri,
Manoharan, Muthiah and Cook, P. Dan(1999) 'Synthesis, Hybridization, and Nuclease Resistance Properties of 2'-O-
Aminooxyethyl Modified Oligonucleotides', Nucleosides, Nucleotides and Nucleic Acids, 18: 6, 1419 — 1420

To link to this Article: DOI: 10.1080/07328319908044738
URL: http://dx.doi.org/10.1080/07328319908044738

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/10.1080/07328319908044738
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13: 38 26 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 18(6&7), 1419-1420 (1999)

SYNTHESIS, HYBRIDIZATION, AND NUCLEASE RESISTANCE
PROPERTIES OF 2’-0-AMINOOXYETHYL MODIFIED
OLIGONUCLEOTIDES

Andrew M. Kawasaki,* Martin D. Casper, Thazha P. Prakash, Sheri Manalili, Henri
Sasmor, Muthiah Manoharan, P. Dan Cook
Medicinal Chemistry, ISIS Pharmaceuticals, 2292 Faraday Ave., Carlsbad, CA, 92008

ABSTRACT: We have synthesized the novel 2’-0-AOE- and MIOQE-5-
methyluridine and -adenosine nucleosides and successfully incorporated them into
oligonucleotides. The 2°-O-modifications significantly enhance hybridization against RNA
(1.2 deg C/substitution) and furthermore, exhibits specificity for RNA vs. DNA. The
nuclease resistance (SVPD) of 2°-O-AOE and MIOE modified oligonucleotides is
comparable to that of 2’-O-MOE.

The paradigm of antisense oligonucleotide as drug with clinical applications requires
that the oligonucleotide forms a stable duplex with target mRNA, prevents translation of
message (most often via RNase H-mediated cleavage), and is resistant to nucleases. Thus
far, 2°-O-modified oligonucleotides incorporated with a phosphorothioate backbone have
provided the most effective antisense molecules,' the 2’-O-substituent providing
enhancement of hydridization and the phosphorothioate linkage increasing nuclease
resistance. However, with experience we have found that sulfur-containing
oligonucleotides can alter the pharmacokinetic profile of the compounds, especially with
regard to oligonucleotide-protein binding. Thus, to modulate these parameters we aspire
to control, albeit not necessarily eliminate, the sulfur content of the oligonucleotide while
maintaining the desired attributes of an antisense drug. To date the 2’-O-methoxyethyl-
modified oligonucleotide’ (2’-O-MOE, Figure 1) used with the «gapmer technology has
emerged as the leading candidate for clinical application. Although the 2’-O-MOE

modification has desirable antisense qualities, its nuclease resistance could be further

1419

Copyright © 1999 by Marcel Dekker, Inc. www.dekker.com



13: 38 26 January 2011

Downl oaded At:

1420 KAWASAKIET AL.
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improved upon. I-fence, we were led to investigate the pseudoisostere of MOE, the novel
2’-0-aminooxyethyl modification (2°-O-AOE, Figure 1).

In this work we have successfully prepared the 2’-O-AOE-5-methyluridine and -
adenosine and incorporated the modified nucleosides into oligonucleotides. In addition the
2’-O-methyleneiminooxyethyl-5-methyluridine and -adenosine (2°-O-MIOE) nucleosides
and modified oligonucleotides were synthesized. The 2’-O-modifications significantly
enhance hybridization against RNA (1.2 deg C/substitution) and furthermore, exhibits
specificity for RNA vs. DNA. The nuclease resistance (SVPD) of 2°-0-AOE and MIOE
modified oligonucleotides is comparable to that of 2°-O-MOE. The primary aminooxy
group of 2°-O-AOE nucleosides allows for further derivatization, e.g., into oximes,
dialkylaminooxy (see accompanying poster, T. P. Prakash, et al.), etc., and thus we are
currently elaborating the function to optimize the desired attributes of antisense molecules.
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