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WELCOME

Welcome to Azco Biotech, Inc.

Azco Biotech, Inc. is the premier supplier of solutions for nucleic acid synthesis and detection.

For DNA and RNA synthesis Azco provides the complete solution from start to finish. Azco offers

a variety of instruments options from low throughput bench top models to high volume production
systems and we back alll of our instruments wi
one source for high quality reagents including; supports, Phosphoramidites, modification reagents,

labeling reagents and products for oligonucleotide purification

All of our reagents are manufactured using cutting edge production processes that adhere to
stringent quality control. Our reagents arerthughly tested to assure they meet the highest

possible quality standards and then packaged in the right bottles for your synthesizer. Customers
rely on us to deliver quality, so thatos what
quality requirements, they are commonly used in drug and diagnostic development.

Customers rely on us to deliver quality; SO
exceed the highest levels of quality, many are manufactured under strict quality systems. And,
since they are produced to meet such stringent quality requirements they are commonly used in
drug and diagnostic development.

All Azco products are supplied with comprehensive quality documentation. Our attention to detail
assures your success.

We are constantly adding to our product offering. If you do not see exactly what you are loaking
for, contact your local representative or feel free tmadl us at sales@azcobiotech.com.
Remember, we offer bulk discount pricing for all of our synthesis reagents. Contact us for best
pricing.

Where Are We?

11387 Ocean Ridge Way
San Diego, CA 92130
Toll Free ( 866) 7066808

Tel: (858) 2599528

Fax: (858) 4810142

Email: sales@azcobiotech.com
Web: www.azcobiotech.com
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Background

Synthetic nucleic acids, DNA and RNA, are important because of their function in biology. Chromosomes, the
core information for all protein synthesis, are made up of DNA. The messengers that perform the protein synthesis
in the cell are made of RNA.

With the advent of the understanding of the human genome as well as the development of DNA and RNA
amplification technologies the need for synthetic nucleic acids has greatly expanded. The uses for
oligonucleotides, both DNA and RNA, today are many.

The uses for DNA include primers for polymerase chain reaction (PCR), probes for use in quantitative PCR,
nucleic acid diagnostics, nucleic acid arrays, therapeutics, gene synthesis, plus many more. The uses for RNA
include antisense therapeutics, diagnostics, arrays, and most importantly gene silencing. The development of small
interfering RNA (siRNA) molecules is one of the greatest developments of our time and most recentfigNicro
(miRNA). Since there are so many uses for synthetic DNA and RNA, many automated synthesizers have been
developed to meet various market needs. Some of these synthesizers are for low quantity, low throughput work
such as the ABI 394 which makes up to four oligos simultaneousiythe Azco OligeB00 which make up to 8

oligos at a time. Other types of synthesizers are flmw quantity and high throughput work such as the Dr. Oligo

96 or 192, the ABI 3900, or the BioAutomation Mermaid, which can make up to 192 oligos simultaneously in a
fully automated fashian Lastly, some of these instrumentre designed for high quantity, low throughput work

such as the OligoMaster LS or the Akta Ohgitot which can make gram to kilogram quantities of a single
oligonucleotide

All of the synthesizers commercially available use the same chemigtinych will be discussed below, developed
by Dr. Caruthers in the early 8006s. The chemistry he
strand by adding each base sequentially.

Azco is proud to bkee yadblseoltuot iporno vfiodre oa ifigtounrunc| eot i de syr
synthesizers, high quality reagents for DNA and RNA synthesis, along with many products used to make

oligonucleotide tools for molecular science and high quality synthesizer service and support, we have everything

you need from staitb-finish.
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Overview of Oligonucleotide Synthesis

DNA synthesis is a cyclical process that assembles a chain of nucleotides frorerbet@the 5end. The first,

3', nucleoside is covalently attached to a solid support and successive nucleotide monomers are added one by one
through a cycle of four chemical reactions: detritylation, coupling, capping and oxidation. As the following
illustration shows, the first step of the synthesis cycle is detritylation, where the dimethoxytrityl (DMT) group is
removed to free the 5' hydroxyl group for the coupling reaction. The next step is coupling, in whic@Hhe’'

the oligonucleotide reacts with an activated monomer created by simultaneously adding the desired
phosphoramidite nucleoside monomer and the appropriate activator. The next step, capping, terminates any chains
that did not undergo coupling. Since the efficiency of the coupling reaction is not 100%, the unreacted chains have
a free 5' OH and must be capped so that they donoét el c
with acetic anhydride andrhethylimidazole. Finally, the internucleotide linkage is converted from the phosphite

to the more stable phosphotriester by oxidation with an iodine solution. For the synthesis of phosphorothioate
oligonucleotides the internucleotide phosphite is oxidized by a sulfuring reagent called Beaucage Reagent.
Phosphorothioate oligos are common for antisense because thebagiar backbone is nuclease resistant. After
oxidation, the DMT group is removed with trichloroacetic acid and the cycle is repeated until chain elongation is
complete.

The amount of DMTrityl released from each cycle is monitored to insure high coupling efficiency. The protected
oligonucleotide with/without DMT is cleaved from the solid support with concentrated ammonium hydroxide.
Ammonia treatment also removes the cyanoethyl phosphate protecting groups.

Finally, the crude Oligonucleotide is treated with either concentrated ammonium hydroxide or AMA solution and
heated to remove the protecting groups on the exocyclic amines of the bases.

Advances in nucleic acid chemistry now allow the synthesis of oligonucleotides with modified backbores, non
standard bases, linkers, spacers, biotin or with fluorescent labels attached to the any position in the chain or the 3'
or 5t er mi ni . -RRNA, 2 BRNAaMe other modified oligonucleotides can be synthesized with
corresponding monomer phosphoramidites by using the same synthesis cycle as DNA.

To summarize, the steps involved in solid phase oligonucletide synthesis are:

e Deprotection: First, remove the DMT protecting group from the first babat has been preattached to
the solid support

e Coupling: Then, preactivate the nitrogen of the of next desired base and couple this activated
phosphoramidite to the deprotectédd® hy dr oxyl on the chain.

e Capping: Next cap the chains that did not get extended
e Oxidation Oxidize the phosphate to a stable phosphotriester.
e Repeathe above steps till the desired oligonucleotide strand is synthesized

o Cleave and DeprotectFinally, cleave the oligonucleotide chain from the resin and deprotect all of the
phosphate and exocyclic amine protecting groups
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e Purify: Use reverse phase or iexchange resin to purify the finalligonucleotide chain
e Dry: Then, freezelryor use an evaporator to dry the oligonucl

The synthesis cycle is shown graphically below:
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