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Structural Studies of Topaquinone Biogenesis of Copper

Containing Amine Oxidase

Hiroshi Yamaguchi
School of Science and Technology, Kwansei Gakuin University

Copper-containing amine oxidase catalyzes the oxidative deamination of various
biogenic primary amines. The enzyme contains a covalently bound organic
cofactor, 2,4,5-trihydroxyphenylalanine (topa) quinone, which is formed by
post-translational modification of a specific tyrosine residue in the presence
of cupric ion and molecular oxygen (called biogenesis). The structures of
phenylethylamine oxidase from Arthrobacter globiformis have been determined
for both the inactive apo-form and the active holo-form. In addition, in order
to elucidate the mechanism of the topa quinone biogenesis, we analyzed
intermediate structures during the biogenesis reaction. Apo enzyme crystals
were anaerobically soaked 1in copper solution and freeze-trapped for
determination of the initial structure of the topa quinone biogenesis. To see
the structure in the following stage, we started the reaction by exposing the
copper-bound crystals to the air, and freeze-trapped them immediately and
sufficiently long after the exposure. The structures of three district
intermediates were determined at atomic resolution. The molecular mechanism
of the topa quinone biogenesis will be discussed on the basis of these X-ray
snapshots.
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Bio-1-AGAO Bio-2-AGAO Bio-3-AGAO Holo-AGAO
D BL6A2 BL44XU BL44B2 BL44B2 BL44B2
/ A 1.54 1.00 0.70 0.70 0.70 0.70
Rigaku Weissenberg OXFORD MAR CCD MAR CCD  MAR CCD
R-AXIS IV Camera/IP  PX210 165 165 165
/ K 100 100 100 100
Rerge 0.065 0.085 0.081 0.073 0.077 0.044
39,585 33,778 140,354 65,490 120,950 98,905
/ % 87.3 90.1 98.7 81.3 98.2 99.7
alA 158.7 158.7 157.9 157.8 157.0 158.0
b/ A 64.6 64.6 63.2 63.1 62.9 63.2
cl/l A 93.3 93.3 184.3 183.5 182.9 184
B/° 112.3 113.5 111.8 111.6 111.8 111.7
R @ r r r r
/A| 5.0-2.2 80-22 7.0-19 7.0-2.1 7.0-1.9 10.0 - 2.2
R 0.194 0.200 0.199 0.189 0.209 0.217
Reree 0.237 0.241 0.258 0.263 0.262 0.292
1) BL6A2 PF BL44XU BL44B2  Spring8
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