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Invention of Novel Biocatalysts by in vitro Selection
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Abstract

Much interest has been given to the development of functional nucleic acids such as ribozymes and
aptamers by in vitro selection or SELEX techniques. Especially, DNA is an attractive materia for
functional molecules due to its chemical stability and availability for direct enzymatic amplification by a
polymerase chain reaction (PCR). Recently, dUTP anaogs with a functional group at a C5 position of a
In this study,
we optimized the in vitro selection system by expanding repertories of modified substrates applicable to

pyrimidine ring were found to be substrate for a thermostable DNA polymerase during PCR.

PCR and searching thermostable DNA polymerases tolerant for modification of triphosphate substrates,
and then attempted to invent modified DNAzymes which catalyze aldol reactions by in vitro selection.
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Figure 1. Nucleotide analogs prepared in this study
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Figure 2. Ethydium bromide stained 2% agarose gel
of 108 nt PCR products. Amplifications were
performed as follows; a hot start (1 min at 94°C) was
used, followed by 30 cycles of amplification (0.5 min
a 94°C, 0.5 min at 52°C, 1 min at 74°C) and afina
incubation for 5 min at 74°C (Lane 1-11); a hot start
(2 min at 94°C) was used, followed by 30 cycles of
amplification (0.5 min at 94°C, 1 min at 52°C, 2 min
a 74°C) and a final incubation for 5 min at 74°C
(Lane 12-14). Lane 1, negative control; lane 2,
positive control; lane 3-11, a PCR containing dATP,
dGTP, dCTP and one of dUTPanalogs (1, 2, 3, 4, 5, 6,
7, 8 and 9); lane 12-14, a PCR containing dATP,
dGTP, dCTP and one of dUTP analogs (2, 7 and 9).
KOD Dash DNA polymerase used.
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Figure 3. Ethydium bromide stained 2% agarose gel
of 108 nt PCR products. All amplifications were
performed as follows; a hot start (1 min at 94°C) was
used, followed by 30 cycles of amplification (0.5 min
at 94°C, 0.5 min at 52°C, 1 min at 74°C) and a fina
incubation for 5 min a 74°C. Lane 1, positive
control; lane 2, negative control; lane 3-8, a PCR
containing dATP, dGTP, dCTP and one of analogs (1,
10, 12, dUTR ~ 5-(3-aminoalyl)-dUTP and
5-propynyl-dUTP); (a) Vent(exo-) DNA polymerase
(b) Pfu DNA polymerase used.
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