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Establishment of method for identification of ubiquitinated protein
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Ubiquitination is a chemical modification that controls protein degradation
and is one of the most important post-translational modifications that support many biological
phenomena. The reaction system is mediated by ubiquitin ligases (E3) selectively recognizing
substrate proteins. Therefore, it is important to identify specific substrates of each E3 and to
determine the ubiquitination site of substrate proteins in understanding the biological phenomenon
that they are associated with. However, due to various problems, it is still far from standardizing
ubiquitinated substrate identification methods. In this study, we challenged to establish a novel
technology using TUBE (artificial protein exhibiting high affinity binding to polyubiquitin chain)
and ubiquitin remnant antibody allows comprehensive application to various types of ubiquitin ligase

(E3) and the E3-substrates relationship was analyzed.

TRIM E3 TUBE Parkin



E3

E3

E3

TUBE
IK-eGG
K-eGG
E3

TUBE Tandem Ubiquitin Binding Entity

FLAG

E3

E3

E3

TUBE

600

E3

E3



E3

E3
E3-TUBE
FLAG
K-eGG
lonTrap-Orbitrap LC-MS
Parkin TRIM
TRIM28 cDNA
HEK293T
Parkin
TRIM28 KRAB Zn
TFIIB CCNA2 ATP6VI1C1 TFIIB CCNA2
ATP6V1C1
TRIM28

TFIIB, CCNA2 ATP6V1IC1 TRIM28
E3-TUBE

E3 E3



Yanagi, T., Watanabe, M., Hata, M., Kitamura, S., Imafuku, K., Yanagi, H., Homma, MD,
A., Wang, L., Takahashi, H., Shimizu, H. and Hatakeyama, S.: Loss of TRIM29 alters
keratin distribution to promote cell invasion in squamous cell carcinoma, Cancer Res.,
, 78,6795-6806, 2018.

DOI:10.1158/0008-5472.CAN-18-1495

Matsumoto, J., Takada, S., Kinugawa, S., Furihata, T., Nambu, H., Kakutani, N., Tsuda,
M., Fukushima, A., Yokota, T., Tanaka, S., Takahashi, H., Watanabe, M., Hatakeyama, S.,
Matsumoto, M., Nakayama, K.l., Otsuka, Y., Sabe, H., Tsutsui, H. and Anzai, T..

Brain-derived neurotrophic factor improves limited exercise capacity in mice with heart
failure, Circulation, , 138, 2064-2066, 2018.
DOI:10.1161/CIRCULATIONAHA.118.035212

Yaguchi, H., Yabe, 1., Takahashi, H., Watanabe, M., Nomura, T., Kano, T., Watanabe, M.

and Hatakeyama, S.: Anti-Sez612 antibody, detected in a patient with immune-mediated

cerebellar ataxia, inhibits complex formation of GIuR1 and Sez612, J. Neurol., , 265,
962-965, 2018.

DOI: 10.1007/s00415-018-8785-z

Yabe, 1., Yaguchi, H., Kato, Y., Miki, Y., Takahashi, H., Tanikawa, S., Shirai, S., Takahashi,
., Kimura, M., Hama, Y., Matsushima, M., Fujioka, S., Kano, T., Watanabe, M.,
Nakagawa, S., Kunieda, Y., Ikeda, Y., Hasegawa, M.,Nishihara, H., Ohtsuka, T., Tanaka,

S., Tsuboi, Y., Hatakeyama, S., Wakabayashi, K. and Sasaki, H.: Mutations in bassoon in

individuals with familial and sporadic progressive supranuclear palsy-like syndrome, Sci.
Rep., , 8,819, 2018.

DOI: 10.1038/s41598-018-19198-0

Sang, Y., Li, Y, Song, L., Alvarez, A .A., Zhang, W.,, Lv, D., Tang, J., Liu, F., Chang, Z.,
Hatakeyama, S., Hu, B., Cheng, S. and Feng, H, TRIM59 promotes gliomagenesis by
inhibiting TC45 dephosphorylation of STAT3, Cancer Res., , 78,1792-1804, 2018.
DOI:10.1158/0008-5472.CAN-17-2774

Yaguchi, H., Yabe, 1., Takahashi, H., Watanabe, M., Nomura, T., Kano, T., Matsumoto, M.,

Nakayama, K.l., Watanabe, M. and Hatakeyama, S.: Sez612 regulates phosphorylation of
ADD and neuritogenesis, Biochem. Biophys. Res. Commun., , 494, 234-241, 2017.
DOI: 10.1016/j.bbrc.2017.10.047

Watanabe, M. and Hatakeyama, S.. Fine-tuning of thymocyte development by




ubiquitination-mediated stability control of the ESCRT protein CHMP5. Cell. Mol.
Immnol. (Research Highlight), , 14, 957-959, 2017.
DOI: 10.1038/cmi.2017.91

TRIM 2019 1 14~16

Masashi Watanabe, Shigetsugu Hatakeyama, Comprehensive identification of E3

ubiquitin ligase substrates by fusion of TUBE and ligase trapping methods, The 2nd
GI-CoRE GSQ, GSB & IGM Joint Symposium, Hokkaido University, Sapporo (Japan),

2018 9 7-8
TRIM 2018 1
18~20
GU Cancer Forum 2017
2018 7 21
1
2] 304
ISBN978-4-260-03556-9
o 0
o 0

https://hokudai-ikagaku.jp

TAKAHASHI, Hidehisa

8 20399819

WATANABE, Masashi



8 10632424



