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Cuticle hardening reactions mediated by quinone isomerase
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Insect cuticle is a matrix mainly composed of chitin fiber and chitin binding
proteins. The cuticle is sclerotized through oxidation reactions of catechol amines. Catechol amines are
oxidized to quinones, and then isomerized to quinone methides. Both quinones and quinone methides are
highly reactive to mediate cross-linkages of cuticular components. For detection of the isomerase
activity, the conversion of N-acetyl-dopamine quinone (NADA quinone) to NADA quinone methide was
monitored. From the pupal cuticles of the silkworm, Bombyx mori, an active fraction was extracted.
Through column chromatographies, a fraction with isomerase activity was obtained, but the characters are
different from those of enzymes that were reported previously in other species.



N-acetyl-epinephrine: NANE

NANE
N-
NADA  N-p-
NBAD
NADA NBAD

71 /- */y FIUAFR
o S Qs Thomas et al.
OH A0 B < OH) >

<j B S R = 1989
[Gvn—t| k[F/oavxs—€] k)
[ mE@EoRREABROBEL |
Bombyx mori
RP-HPLC
Andersen, 2010 SDS-PAGE
k

a) Hyalophora cecropia
BN OHBES b D (—~65k
b) Sarcophaga bulluta

H D (~45k
NADA NBAD
NADA NBAD
NADA Trametes
versicolor
NADA 25k

Q. HEET v H—FOEET T
60k FEE OB HEE (<)




~ NADA NBAD
i - - +--4+
Iaccase_ -+ + - ++

663k = re
554K w .-«

1

36.5k
31.0k o

215k 8
14.4k

6.0k

Qi

NBAD

NBAD

laccase2:

4

Tsunaki Asano, Masato Taoka, Yoshio
Yamaguchi, Craig Everroad, Yosuke Seto
Takashi Shinkawa, Yoshio Yamauchi, Toshiaki
Isobe, Masaharu Kamo, Naoyuki Chosa
“Re-examination of a a-chymotrypsin-
solubilized laccase in the pupal cuticle of the
silkworm, Bombyx mori: insights into the
regulation system for laccase activation during
the ecdysis process” Insect Biochem and Mol

Biol, 55, 61-69 (2014), doi:



10.1016/5.ibmb.2014.10.004.

Ryoko Maesaki, Ryosuke Satoh, Masato
Taoka, Teppei Kanaba, Tsunaki Asano, Chiharu
Fujita, Toshinobu Fujiwara, Yutaka Ito, Toshiaki
Isobe, Toshio Hakoshima, Katsumi Maenaka,
Masaki Mishima “Efficient and cost effective
production of active-form human PKB using
silkworm larvae.” Scientific Reports, 4-6016

(2014), doi:10.1038/srep06016,

13

2

vol. 30, 106-114 (2013),
doi:10.3330/hikakuseiriseika.30.106,

Tsunaki Asano, Masato Taoka, Takashi
Shinkawa, Yoshio Yamauchi, Toshiaki Isobe, Dan
Sato “Identification of a cuticle protein with
unique repeated motifs in the silkworm, Bombyx
mori.” Insect Biochemistry and Molecular
Biology, 43, p344-351 (2013), doi:
10.1016/j.ibmb.2013.01.001,

11
59
3. . 2015
, 2014
85 .9
(2014)
85 9 (2014)

Tsunaki Asano, Masato Taoka, Takashi
Shinkawa, Yoshio Yamauchi, Toshiaki Isobe and
Dan Satoh “A cuticle protein with unique motifs in
the silkworm, Bombyx mori.” 7th international
symposium of Molecular Insect Science. 6

(2014)

Tsunaki Asano “Construction of insect cuticle

through oxidation reactions of phenolic compounds

by laccase system.” Annual meeting of Korean

Society of Applied Biological Chemistry. 6
(2014)

2013
laccase2
84 .9
2013
Sho Inami, Tsunaki Asano, and Takaomi Sakai
“Neuropeptide-expressing neurons contribute to
apterous-dependent long-term courtship memory” in
Drosophila. JISCPB2013 (
35 )7 2013
? 57
35 )3 2013
Tsunaki Asano, “Immune inducible factors in the
cuticle of the silkworm, Bombyx mori”, In
Physiology Session 2 “Immunology”, International
Congress of Entomology. 8 2012
Tsunaki Asano “Laccase activation in ecdysis
process”, In Symposium “Insect Cuticle”.
International Congress of Entomology. 8

2012

Asano Tsunaki

40347266



