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In order to analyze the roles of CUL3-based ubiquitin E3 ligase (CRL3) system in angiogenesis and

their potency as therapeutic targets, we studied the following 4 points.

1. Identification of CUL3-BTBP axes involved in angiogenic regulation and establishment of high
throughput screening systems of their substrates and inhibitors.

We constructed BTBP siRNA library with minimum off target effects and performed a 3D
endothelial cell tube formation assay in vitro by using them, resulting in the identification of 3
CUL3-BTBP axes as a candidate of an angiogenic regulator. For the identification of their
CULS3-BTBP targeting substrates, we subsequently performed an affinity chromatography using
Halo-tagged BTBP recombinant proteins immobilized HaloLink resin and cell extracts from human
umbilical vein endothelial cells. The following SDS-PAGE and mass spectrometry analysis revealed
the more than 1000 proteins. The information of the identified proteins was subjected to KEGG
Pathway analysis and their functional classification. Based on the classification, we prepared several

kinds of functionally classified protein arrays for the direct interaction analysis of protein-protein.
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We performed an AlphaScreen assay by using a combination of the protein arrays and Flag-tagged
BTBP proves, and successfully listed up substrate candidates for the identified CUL3-BTBPs. We
also established AlphaScreen assay systems of CUL3- BPBPs and BTBPs-substrates.

2. Identification of CUL3-BTBP axes to regulate gene expression in endothelial cells and
establishment of high throughput screening systems of their substrates and inhibitors.

Based on the results described above #1), we identified SPOP which regulates VEGFR2
mRNA expression. We further performed DNA microarray analysis under the knockdown of SPOP,
and revealed that CUL3-SPOP axis regulated mRNA expression of multiple angiogenic factors.
Further, we successfully identified SPOP-binding protein DAXX as a substrate candidate by using
the combination of siRNAs and the protein arrays. We also established AlphaScreen assay systems of
CUL3-SPOP and SPOP-DAXX.

3. Identification of CUL3-BTBP axes to regulate endothelial cell movement and establishment of
high throughput screening systems of their substrates and inhibitors.

During the experiment carried on the first screening described above #1), we identified
BTBP1 which regulates endothelial cell movement. Then, we successfully identified BTBP1-binding
protein A as a substrate candidate (Substrate-A) by using the combination of siRNAs and the protein
arrays. We also established AlphaScreen assay systems of CUL3-BTBP1 and BTBP1-Substrate-A.

4. Identification of CUL3-BTBP axes to regulate transmembrane trafficking and establishment of
high throughput screening systems of their substrates and inhibitors.

Based on the results described above (#1), we performed the immunostaining analysis of
membrane proteins under the knockdown of the 1st-identified BTBPs, resulting in the identification
of BTBP2 which regulates appropriate localization of membrane proteins which regulate
angiogenesis. Then, we are now performing an AlphaScreen assay to identify BTBP2-binding protein

by using the protein arrays.
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