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The Chemical Synthesis of Long and Highly Modified
RNA using 2'-ACE Chemistry
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Results

Table 2. Summary of LC-MS analysis
on the long and highly modified

Methods

Each RNA oligonucleotide (Table
1) was chemically synthesized on a
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in their ability to construct oligos
longer than 40 nucleotides in
length (far smaller than important
biologically active RNA molecules).
A significant improvement in RNA
synthesis technology, 5'-silyl-2’-
acetoxy ethyl orthoester (2'-ACE)
chemistry, results in faster coupling
rates, higher yields, greater purity,
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applications.

Introduction

Dharmacon has previously developed
a novel RNA synthesis chemistry
making RNA synthesis as reliable,
accessible and of comparable quality
as routinely observed in DNA synthesis.
The chemistry employs a new 5"-silyl
protecting group in conjunction with

a unique acid-labile 2’-orthoester
protecting group, 2"-bis(acetoxyethoxy)-
methyl ether (2°-ACE)."# The 2-
protecting groups are rapidly (< 30

was cleaved from the support with

Table 1. Chemically synthesized long and highly modified RNAs by 2'-ACE chemistry. mC:
2’-OMe-cytidine; C18: C18 spacer; *: phosphorothioate; mG: 2'-OMe-guanosine; mA: 2'-OMe-
adenosine; mU: 2'-OMe-uridine; C3: C3 spacer; idT: inverted deoxythymidine; m2G: N2-
methylguanosine; dhU: 5,6-dihydro-uridine; ~U: pseudo-uridine.

RNA sequence (5>3)

CUACCCGCGUCACGCCCCAGAAUAACGCUGCGCUG

particular long RNA) in high yield and of
unprecedented quality.

Dharmacon 2'-ACE chemistry

features the following advantageous

characteristics:

1. 2"-ACE amidites produce high stepwise
coupling yields (>99%) and the protected
oligo requires minimal post synthesis
handling. These factors maximize yields
of the full length RNA product.

2.2'-ACE-protected RNAs are water

oligonucleotide using HPLC or PAGE,
regardless of the sequence.

3.The ability to work with the RNA
while it is in the 2’-protected form
best ensures the stability, purity
and homogeneity of every RNA
oligonucleotide.

4.2'-ACE-protected RNA oligos are
substrates for some enzymes. For
example, it is possible to 5’-label
2’-ACE-protected RNA oligos using

uridine; ~U: pseudo-uridine.
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Figure 3. UPLC and MS data of synthesized long and highly modified RNAs by 2'-ACE chemistry.

possible prior to the final application.

5.The 2’-ACE groups are completely
removed under extremely mild
conditions (pH 3.8, 60 °C, 30 minutes)
using acid-catalyzed hydrolysis in
agueous buffers.
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The innovative properties of 2’-ACE chemistry have transformed RNA
oligonucleotide synthesis. Exceptional quality and high yields are consistent and
reliable, including for long RNAs. RNA-oligonucleotide dependent applications

can be executed with greater ease and confidence by utilizing the powerful

advantages of 2’-ACE technology.
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Further information

To learn more about Dharmacon proprietary RNA synthesis, chemical

T4 Kinase and ATP. This property
maximizes yields and purity of
the RNA by allowing one to work
with the 2'-stable form as long as i
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Figure 1. Protected RNA nucleoside phosphoramidites for Dharmacon 2'-ACE RNA synthesis chemistry.

soluble and nuclease resistant. The
2'- groups also minimize secondary
structure. These properties permit
the accurate analysis of every
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modifications, dye labels, purification and processing options and in vivo RNA,
1 .. please contact Dharmacon Technical Support by phone at 800-235-9880 or 303-

i, Capping, Ac,0, 20 sec WO s, 604-9499, by email at ts.dharmacon@horizondiscovery.com, or visit the website at

dharmacon.horizondiscovery.com
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Figure 2. Outline of the Dharmacon 2'-ACE RNA

synthesis cycle.
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