An Internal Communication
l VVabrS of Applications and Techniques
I LAH 0245 5/85
,_, ‘ | g |g DP/LS/RS/NAILN
— L |

NOBEL LAUREATE USES SEP-PAK C1g CARTRIDGES
to PURIFY OLIGONUCLEOTIDES

H. Gobind Khorana and colleagues at MIT have recently reported in the Proceedings of the National
Academy of Science (USA) a SEP-PAK Cqg Cartridge method used to purify synthetic oligonucleotides and

DNA fragments. [1] They describe their procedure as "extremely rapid, efficient, and general” and
further state that the " SEP-PAK [Cartridge] procedure, together with rapid methods available for the synthesis
of oligonucleotides, further expedites the preparation of synthetic DNA."

l Merrifield-type solid-phase synthesis with phosphite triester chemistry was used to prepare the "oligos"
of defined sequence by adding specific, fully protected nucleotides to the terminal 5'-hydroxy! group of the
bound oligo chain. When the synthesis was completed, the methoxy and N-protecting groups were removed,
I. and the crude dimethoxytrityl [(MeO)oTr]-oligonucleotide(s) was purified on a SEP-PAK Cqg Cartridge as

follows:

A wash sequence of (a) 10 ml of CH3CN, (b) 5 ml of 30% CH3CN in 100 mM
triethylammonium bicarbonate [NHEt3HCO3, TEAB], and (c) 10 mi of 25 mM TEAB,
respectively, was used to prepare the SEP-PAK Cqg Cartridge. Then, a solution of the
crude (MeO)>Tr-oligo(s) in 10 ml of 25 mM TEAB was loaded onto the bed. Failed

sequences containing a terminal 5'-OH group were separated next with 10-15 mi of 10%
CH3CN/90% 25mM TEAB.  Finally, using 5 ml of 30% CH3CN/70% 100 mM TEAB, the

desired (MeO)oTr-oligo was easily eluted from the bed.

Purification was verified rapidly by a selective color test for the (MeO)oTr group. In addition, vivid visual
demonstration of the effectiveness of this SEP-PAK C4g Cartridge purification was provided by polyacrylamide
gel electrophoresis [PAGE] (photographs in paper).

Next, all remaining protecting groups were removed with 80% acetic acid, and the oligo was further
refined by prep PAGE. The desired gel band was extracted with 1 M TEAB; then, the extract was diluted 1:5 with
water, filtered, and loaded onto another prepared SEP-PAK Cqg Cartridge. After washing out urea and salts

with 10 ml of 25 mM TEAB, the oligo was removed with 3 ml of 30% CH3CN/70% 100 mM TEAB, and lyophilized.

Using T4 polynucleotide kinase, 5'-32P-phosphorylation of the oligos was accomplished, and the
reaction mixture was purified, once again, with a SEP-PAK Cqg Cartridge, prepared as above. Pjand ATP were

. removed with 10 ml of 5% CH3CN/95% 25 mM TEAB; the 5'-phosphorylated oligo was then isolated using 2 mi of
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30% CH3CN/70% 100 mM TEAB. Each 32P-labeled oligo was checked for purity by a combination of gel
electrophoresis and two-dimensional homochromatography sequence anglysis (photos in paper).

Thus, a simple SEP-PAK C4g Cartridge method has proven to be an effective way to:

I separate (MeO)oTr-protected oligonucleotides from truncated sequences after
solid-phase synthesis;
I3 remove urea and salts and recover oligos after PAGE; and

I purify 5'-end-phosphorylated oligos (cold or isotopically labeled) obtained via
polynucleotide kinase reactions. :

[Khorana and co-workers report that the method is also useful when purifying double-stranded DNA (tested with
restriction fragments up to 1600 base-pairs) with "almost quantitative recoveries".] [1]

When combined with other advances in DNA synthesis, recombinant cloning, and gene expression, this
SEP-PAK Cqg Cartridge method can contribute significantly to the analysis of structure/function relationships

of any particular nucleotide in a gene sequence. [2]
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*[SEP-PAK Cartridge Bibliography File Access Number--explanation to appear in future LAB HIGHLIGHT]

SEP-PAK® is a registered trademark of Millipore/Waters Chromatography Division.
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