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Protein-knockdown is a method of the enforced degradation of disease-related proteins. The
principle of the method is ubiquitination of target protein by a ubiquitin ligase through the enforced
proximal positioning each other followed by the proteasomal degradation of target proteins. To this
end, ligands which bind to a target protein or a ubiquitin ligase specifically and strongly are
essential. However, the ligands currently used in protein-knockdown is still limited. In this study, we
challenged to establish a novel protein-knockdown by making use of DNA aptamers because
aptamers can be selected for all the proteins according to their selection method called as SELEX.
We used DNA aptamers for SPOP, a substrate recognition receptor for a cullin-3 ubiquitin ligase
complex and CBF1, a transcription factor for Notch signaling. We have already developed 6 of
SPOP aptamers and 15 of CBF1 aptamers. The aptamers possess primer sequences (20 mer
each) at 5' and 3' and random sequence (30 mer) at central. We examined various types of
sequence to minimize the aptamers. As a result, we succeeded to developed the minimized
aptamers for both SPOP and CBF1. We then conjugated both aptamers and examined the
interaction with SPOP and CBF1. The conjugated aptamers interacted SPOP or CBF1, however,
the aptamers did not form a complex with SPOP and CBF1 because of the steric barrier. We are
planning to conjugate the degradation tags to SPOP aptamers to degrade SPOP directly.
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Protein—knockdown is a method of the enforced degradation of disease-related proteins. The principle of the method is ubiquitination
of target protein by a ubiquitin ligase through the enforced proximal positioning each other followed by the proteasomal degradation of
target proteins. To this end, ligands which bind to a target protein or a ubiquitin ligase specifically and strongly are essential. However,
the ligands currently used in protein—knockdown is still limited. In this study, we challenged to establish a novel protein—knockdown by
making use of DNA aptamers because aptamers can be selected for all the proteins according to their selection method called as
SELEX.

We used DNA aptamers for SPOP, a substrate recognition receptor for a cullin—3 ubiquitin ligase complex and CBF1, a transcription
factor for Notch signaling. We have already developed 6 of SPOP aptamers and 15 of CBF1 aptamers. The aptamers possess primer
sequences (20 mer each) at 5’ and 3’ and random sequence (30 mer) at central. We examined various types of sequence to minimize
the aptamers. As a result, we succeeded to developed the minimized aptamers for both SPOP and CBF1. We then conjugated both
aptamers and examined the interaction with SPOP and CBF1. The conjugated aptamers interacted SPOP or CBF1, however, the
aptamers did not form a complex with SPOP and CBF1 because of the steric barrier. We are planning to conjugate the degradation
tags to SPOP aptamers to degrade SPOP directly.
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