2019 2020

Development and application of disease-specific protein targeting system
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Mutated proteins are promising therapeutic targets in various diseases
including cancers. Bi-functional protein-targeting chimeric molecules PROTACs which cross-link
ubiquitin (Ub) E3 ligases and non-substrate proteins have been developed. However, successfully
developed PROTACs are quite limited, because they consist of chemical compounds. On the other hand,
it has been shown that single strand DNA aptamers are able to recognize specifically even single
amino-acid mutated proteins. In this study, we tried to develop disease specific protein targeting
modulators based on CUL3-SPOP and DNA aptamers. We successfully identified a SPOP-binding chemical
compound #14607 and isolated 15 kinds of DNA aptamers for CBFl (a target protein) with high affinity

(Kd: 10-300 nM), and developed CBF1 targeting modulators, #14607-CBF1-DNA aptamers. We tested them
in an in vitro Ub-lation assay system. Unfortunately, we have not detected CBFl Ub-lation in this

system yet.
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() BERZ X7 BIZR RCHRE G 9 5 — A8 DNA 7 7 % ~—Di#&j5l] (SELEX)

EAF U B RERERNL A E U TR R 2 X (255 Ras (mRas) & 4 % EGFR
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TABLE 1. THE CONCENTRATIONS OF BIOTIN-CBFI AND SSDNA AND PCR CONDITIONS
FOR AMPLIFICATION OF THE $SDNA PooL IN EAcH SELEX RounD
Round 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Biotin-CBF1 (nM) 2000 400 50 5 1 1 o 1 1 1 1 1 1 1
ssDNA (nM) 92600 568 38 35 3 3 3 3 3 3 3 3 3 3
Volume of PCR template (pL) in a total 50 uL. of PCR 14 14 14 14 2 2 2 2 2 2 2 2 2 2
Number of PCR cycle 15 IS 15 10 15 15 15 12 10 10 9 9 9 9
CBF1, C promoter binding factor 1; PCR, polymerase chain reaction; SELEX, systematic evolution of ligands by the exponential

enrichment; ssDNA, single-stranded deoxyribonucleic acid.



TaBLE 2. LisT oF THE CBF1-BoUND SSDNA APTAMERS DEVELOPED IN THIS STUDY

Abundance
in 14th pool (%)

Aptamer Sequence and length (nt) Ky (nM) [No. of reads]

Apt-1 ATAGGAGTCGACCGACCAGACAACCCTACGCGACCAACC 256 28.7 [4,912]
AGATGACCTACGTGCGTCTACATCTAGACTC (70)

Apt-2 ATAGGAGTCGACCGACCAGACCCCGCCTCTCCTTTTCATG 153 19.1 [3,272]
TGACACAATGGTGCGTCTACATCTAGACTC (70)

Apt-3 ATAGGAGTCGACCGACCAGACCAACCCTACGCGTACCAA 34 1.28 [220]
CCAGATGACCTACGTGCGTCTACATCTAGACTC (72)

Apt-4 ATAGGAGTCGACCGACCAGAGGACCCCGCTATCTAATTT 162 1.07 [184]
ATAGGCAATAAGTGCGTCTACATCTAGACTC (70)

Apt-5 ATAGGAGTCGACCGACCAGAACCGTTCCCATACTTCTCC 296 0.86 [148]
AGCGATACTTAGTGCGTCTACATCTAGACTC (70)

Apt-6 ATAGGAGTCGACCGACCAGACAACCCTACGCGTACCAA 25 0.57 [98]
CCAGATGACCTACGTGCGTCTACATCTAGACTC (71)

Apt-7 ATAGGAGTCGACCGACCAGACCCGCCTCTCCTTTCATGT 61 0.44 [75]
GACACAATGGTGCGTCTACATCTAGACTC (68)

Apt-8 ATAGGAGTCGACCGACCAGACCCCGCCTCTCCTTTCATG 21 0.38 [65]
TGACACAATGGTGCGTCTACATCTAGACTC (69)

Apt-9 ATAGGAGTCGACCGACCAGACCCGACCTCTCTTTCACTG 17 0.29 [50]
TGACACAATGGTGCGTCTACATCTAGACTC (69)

Apt-10 ATAGGAGTCGACCGACCAGACCCGACCTCTCCTTTCATG 24 0.27 [47]
TGACACAATGGTGCGTCTACATCTAGACTC (69)

Apt-11 ATAGGAGTCGACCGACCAGAACTTGTCTTAGGAGGTTTA 233 0.22 [38]
CGGTGGGAATAGTGCGTCTACATCTAGACTC (70)

Apt-12 ATAGGAGTCGACCGACCAGACCCGACCTCTCTTTCATGT 10 0.18 [30]
GACACAATGGTGCGTCTACATCTAGACTC (68)

Apt-13 ATAGGAGTCGACCGACCAGACCATTCCCACGCCAAGACC 12 0.15 [26]
AATTTTCCCTGTGCGTCTACATCTAGACTC (69)

Apt-14 ATAGGAGTCGACCGACCAGACCAACCCTACGCTCGTACC 33 0.15 [26]
AACCAGATGACCTACGTGGCGTCTACATCTAGACTC (75)

Apt-15 ATAGGAGTCGACCGACCAGACCGACCCTCGTCGTACCAA 44 0.087 [15]
CTGATGACCTAGTGGCGTCTACATCTAGACTC (71)

NC-dA30 ATAGGAGTCGACCGACCAGAAAAAAAAAAAAAAAAAAAA n.d. n.d.

AAAAAAAAAAAGTGCGTCTACATCTAGACTC (70)

The sequence of negative control-dA30 (NC-dA30) aptamer used in this study is also shown. The percentage of abundance in 14th pool is
a ratio for the number of reads/total reads (17,140 reads).
n.d, not detected.
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BIL <~200 nM @ Kp TH-o7-, £7-. SPOP-DNA 7 7%~ —® SPOP fii& fER 2 745
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