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

Novel Biotin Phosphoramidites with Super-long Tethering Arms
A. M. Morocho® V. N. Karamyshev?; O. V. Shcherbinina®; A. G. Malykh® N. N. Polushin®
* Fidelity Systems, Inc., Gaithersburg, Maryland, USA ? Fidelity Systems, Inc., Gaithersburg, MD, USA

Online publication date: 09 August 2003

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Morocho, A. M. , Karamyshev, V. N. , Shcherbinina, O. V., Malykh, A. G. and Polushin, N. N.(2003)
'Novel Biotin Phosphoramidites with Super-long Tethering Arms', Nucleosides, Nucleotides and Nucleic Acids, 22: 5,
1439 — 1441

To link to this Article: DOI: 10.1081/NCN-120023005
URL: http://dx.doi.org/10.1081/NCN-120023005

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-120023005
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. 1439-1441, 2003

Novel Biotin Phosphoramidites with Super-long
Tethering Arms

A. M. Morocho, V. N. Karamyshev, O. V. Shcherbinina,
A. G. Malykh, and N. N. Polushin™

Fidelity Systems, Inc., Gaithersburg, Maryland, USA

ABSTRACT

A number of novel biotin phosphoramidites, possessing exceptionally long and
uncharged tethering arms, were synthesized from methoxyoxalamido (MOX)
and succinimido (SUC) precursors. Included among these monomers is a uridine
derivative with the biotin moiety attached through the 2'-position. Some of these
phosphoramidites were used to make 5'-biotinylated primers, which were applied
in direct sequencing of genomic DNA and capture of Sanger fragment pools.

Key Words: Biotin phosphoramidites; Biotin labeled oligonucleotides; Long
tethering.

Biotin is widely used for DNA/RNA detection/isolation due to the extremely
high affinity of the biotin-streptavidin interaction (association constant 10'°/M).
There are numerous methods for the attachment of biotin moieties to oligonucleo-
tides, but the easiest and most efficient is through the use of biotin phosphoramidites
on the DNA/RNA synthesizer. We synthesized a number of novel biotin phosphor-
amidites with tethering arms of up to 39 atoms in length (Fig. 1). Among these is a
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Figure 1. Biotin amidites with long tethers.

uridine derivative, Bt19AU, with a biotin moiety attached through the 2’-position.
Our biotin phosphoramidites were synthesized based on proprietary methoxyoxal-
amido (MOX) and succinimido (SUC) precursor strategies from scaffolds having a
phosphoramidite moiety attached through a secondary hydroxyl. To ensure efficient
coupling of these amidites we used ETT as the catalyst. For the sterically more hin-
dered Bt19AU the coupling time was set to 10 min. All other amidites were coupled
within 3-5min. They are highly stable in solution, since the coupling efficiency
remains equally high for at least 2 weeks after phosphoramidite installation on the syn-
thesizer, and are ideal for the streamlined production of biotinylated oligonucleotides.

Studies of oligonucleotide immobilization on a solid surface have shown that
factors, such as charge density, rigidity, hydrophobicity, sterics, and tethering arm
length, are crucial for optimal hybridization and nucleic acid processing events
staged at the surface.l' ! These are the factors that we kept in mind in the prepara-
tion of our “super-long” biotin amidites.

Our synthetic strategy enables us to synthesize not only tethering arms of extra-
ordinary lengths, but also of diverse hydrophobicities. For this study we chose a rela-
tively polar spacer diamine, 4,7,10-trioxa-1,13-tridecanediamine, since we believed it
was the most suitable in terms of flexibility and biological applicability. MOX che-
mistry!**! is amenable to subsequent serial additions of MOX synthons on precur-
sors to extend the length of our tethers to any desired length during monomer
synthesis. The high reactivity of the MOX group toward primary aliphatic amines
guarantees excellent step-wise yields throughout the synthetic pathway.

The oxalamido and amide bonds in our tethers are responsible for partial rigid-
ity, and it is possible to increase this rigidity through the use of shorter spacer di-
amines coupled sequentially in greater numbers during monomer synthesis. Some
rigidity in the linkers may be necessary to assure that the biotin moiety is sufficiently
exposed and extended for steptavidin capture.
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All of the linker arms of our biotin amidites are uncharged, and this should be
beneficial for applications involving immobilized oligonucleotides on a solid support,
since electrostatic repulsion by the arms to target DNA is non-existent.”” Our longest
amidite, Bt34Ach, has a 39-atom tethering arm and lies within the optimal length for
maximum hybridization yields.””

A number of 5'-biotinylated primers were synthesized using biotin phosphorami-
dites with both super-long tethering arms and with shorter ones to do a comparative
analysis on their usage for direct sequencing of genomic DNA. These primers were
used in sequencing reactions, and the Sanger fragment pools were subsequently cap-
tured with paramagnetic streptavidin beads in a 15 min incubation. The use of com-
mercial BiotinTEG with a 16-atom linker gave a capturing efficiency of 35-40%.
When the length of the linker was increased to 22 atoms in the case of Bt17Ach,
the capturing efficiency accordingly increased to 40-45%. By utilizing the longest
arm of Bt34Ach, it was possible to capture 90-95% of Sanger fragments. These
results lead us to conclude that, by using exceptionally long uncharged tethers to
attach biotin to oligonucleotides, we may be able to alleviate the problem of low
binding capacity of long DNA fragments to surface-bound streptavidin.[®
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