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The objective of this research project is development of novel chemistry-based
methods for selective labeling of endogenous (natural) proteins not only in purified test tube, but also
under crude live cell conditions. During the research, | succeeded in developing two of new
ligand-directed chemistry, distinct from the previously established ligand-directed tosyl chemistry. The
first is based on acyl-imidazole functional group (LDAIE which can be widely applied to membrane-bound
proteins in live cells, and the second one exploits ortho-dibromophenyl-aryl ester as a cleavable

functional group (termed as LDBB) that enables rapid labeling inside live cells.




Tsien

in cell

(GFP)

in vivo

€Y)

@

®
*

in cell in vivo

)

FKBP12



GFP

)
(LDAI)
GPCR
1
LDAI

( ) LDT, LDAI

LDBB

CA LDBB

CA

60

Y. Takaoka, Y. Nishikawa, Y. Hashimoto,
K. Sasaki, 1. Hamachi,
Ligand-directed Dibromophenyl Benzoate
Chemistry for Rapid and Selective
Acylation of Intracellular Natural
Proteins,
Chem. Sci., , 6, 3217-3224, 2015 ,
DO1:10.1039/C5SC00190K

Z.5ong, Y. Takaoka, Y. Kioi, K. Komatsu,
T. Tamura, T. Miki, 1. Hamachi,
Extended Affinity-guided DVMAP Chemistry
with  Finely-tuned Acyl Donor for
Intracellular FKBP12 Labeling,
Chem. Lett., , 44, 333-335, 2015,
DO1:10.1246/cl1.141065

S. Tsukiji, 1. Hamachi,
Ligand-Directed Tosyl Chemistry for
Selective Native Protein Labeling In Vitro,
In Cells, and In Vivo,
Methods in Molecular Biology, , 1266,
243-263, 2015,
DO1:10.1007/978-1-4939-2272-7_17

T. Tamura, 1. Hamachi,
Labeling Proteins by Affinity-guided DMAP
Chemistry,
Methods in Molecular Biology, , 1266,
229-242, 2015
DO1:10.1007/978-1-4939-2272-7_16

T. Miki, S. Fujishima, K. Komatsu, K.
Kuwata, S. Kiyonaka, . Hamachi,
LDAI-based Chemical Labeling of Intact
Membrane Proteins and its Pulse-Chase
Analysis under Live Cell Conditions,
Chemistry & Biology, , 21,
1013-1022, 2014,

DO1:10.1016/j -chembiol .2014.07.013

I. Takahira, H. Fuchida, S. Tabata, N.
Shindo, S. Uchinomiya, 1. Hamachi, A.
Ojida,

Design of a Binuclear Ni(l1l) -
iminodiacetic Acid (IDA) Complex for
Selective Recognition and Covalent
Labeling of His-tag Fused Proteins,
Bioorg. Med. Chem. Lett., ,24,
2855-2858, 2014
DO1:10.1016/j -bmcl .2014.04.096



T. Tamura, 1. Hamachi,

Recent Progress in Design of Protein-based
Fluorescent Biosensors and Their Cellular
Applications,

ACS Chemical Biology,

2014, DOI:10.1021/ch500661v

, 9, 2708-2717,

S. Tsukiji, 1. Hamachi,

Ligand-directed Tosyl Chemistry for in
Situ Native Protein Labeling and
Engineering in Living Systems: from Basic
Properties to Applications,

Curr. Opin. Chem. Bio., , 21, 136-143,

2014, DOI:0.1016/j .cbpa.2014.07.012

S. Uchinomiya, A. Ojida, 1. Hamachi,
Peptide Tag/Probe Pairs Based on
Coordination Chemistry for Protein
Labeling,

Inorg. Chem., , 53, 1816-1823, 2014,

10.1021/1c401612z

Y. Takaoka, Y. Fukuyama, K. Matsuo, 1.
Hamachi,
Disassembly-driven Turn-on Sensing of
Enzyme Activity by Using Substrate-based
Fluorescent Nanoprobe,
Chem. Lett., , 42, 1426-1428, 2013,
DO1:10.1246/c1.13069

M. Ishida, H. Watanabe, K. Takigawa, Y.
Kurishita, C. Oki, A. Nakamura, 1. Hamachi,
S. Tsukiji,

Synthetic Self-Localizing Ligands That
Control The Spatial Location of Proteins
in Living Cells,

J. Am. Chem. Soc., , 135, 12684-12689,
2013, DOI:10.1021/a4046907

K. Matsuo, Y. Kioi, R. Yasui, Y. Takaoka,
T. Miki, S. Fujishima, I. Hamachi,
One-step Construction of Caged Carbonic
Anhydrase | Using a Ligand-directed Acyl
Imidazole-based Protein Labeling Method,
Chem. Sci., , 4, 2573 - 2580, 2013,

DO1:10.1039/C3SC50560J

T. Tamura, Y. Kioi, T. Miki, S. Tsukiji,
1. Hamachi,
Fluorophore Labeling of Native FKBP12 by
Ligand-directed Tosyl Chemistry Allows
Detection of Its Molecular Interactions in
Vitro and in Living Cells,
J. Am. Chem. Soc., , 135, 6782-6785,
2013, DOI:10.1021/ja401956b

Y. Takaoka, A. Ojida, 1. Hamachi,
Protein Organic Chemistry and Application
for Labeling and Engineering in Live-Cell
Systenms,

Angewante Chemie International Edition,
, 52, 4088-4106, 2013,
DO1:10.1002/anie.201207089

_1 ’ T ’
, 101-107, 2012,
http://hdl .handle._net/2433/193721

51

JST-ERATO

,2015/1/23,

Itaru Hamachi,
Ligand-directed Chemistry for Protein
Labeling under Live Conditions,
15th Tetrahedron Symposium -Asian Edition,
2014/10/28-31, Singapore EXPO Convention
and Exhibition Centre, SINGAPORE

Itaru Hamachi,
Protein Organic Chemistry under Live Cell
Conditions,
The Nagoya Medal of Organic Chemistry 2014,
2014/10/27, Noyori Conference Hall,
Nagoya University, JAPAN

, 2014/8/2,

Itaru Hamachi,
Chemical Strategies for Labeling and
Manipulating Proteins in Live Cells,
Bioorthogonal Chemistry Meeting of the
Division of Biochemistry, 2014/7/16-18,
Harnack-Haus, Berlin, GERMANY



Itaru Hamachi,
Ligand-directed Chemistry for Endogenous
Protein Labeling under Live Conditions,
15th Tetrahedron Symposium, 2014/6/24-27,
Millennium Gloucester Hotel London
Kensington, UK

45 , 2013/9/16,

22
, 2013/9/15,

Itaru Hamachi,
Chemistry for Native Protein Labeling
Under Live Conditions,
The 3rd Annual Symposium “Frontiers at the
Chemistry-Biology Interface™, 2013/6/24,
Peking University, CHINA

93 , 2013/3/22-25,

93 , 2013/3/22-25,

http://ww._sbchem_kyoto-u.ac. jp/hamachi
-lab/

o
HAMACHI, Itaru

90202259




