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Characterization of prostaglandin-producing enzyme aiming for insect sterilization
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Prostaglandins (PGs) are synthesized from arachidonic acid and influence a
variety of physiological and pathological processes in mammalians. Knowledge on role and synthesis of PG
in insect are limited, compared to mammalians. In this study, we identified PG synthase of Bombyx mori
(PGES) and found that PGES produces E-type of PG (PGE). Since we were interested in the active sites in
PGES, we determined crystal structure of PGES. PGES exists as homodimer and each monomer contains 10
alpha-helices and 4 beta-strands. By using site-directed mutagenesis, we ldentified the amino acid
residues (Trp39 and GIn63) involved in catalytic function.



PG

PG
PG
E PG PGE
PGE
PGES
PGES PGES
PGES
PGES mRNA
PGES
PGES -PGES
X
PGES
PGES
PGES PG
PGES
PGES
PGES mRNA
PCR
(1) PGES
PGES

PGE
[14C]PGH
PGES GSH
PGE PGD
PGF
sitting-drop
X
PGES
9
4
GSH

Tyr8 Leuld, Trp39, Lys43, GIn50,
Met51, GIn63, Ser64
Ala
Trp39
GIn63 Ala

PGES

PGES
Prostaglandin synthase
2-(2-benzothiazolyl)-5-styryl-3-(4-phthalhydr
azidyl)tetrazolium chloride (BSPT)
PGES
Tyr8, Luel4, Tyrl07, Lys114, Vall55,
Metl159, Glul59, Glu203

PGES
PGES mRNA

9
(1) Yamamoto K, Usuda K, Kakuta Y, Kimura
M, Higashiura A, Nakagawa A, Aso Y, Suzuki
M: Structural basis for catalytic activity of a
silkworm Delta-class glutathione transferase.
Biochimica et Biophysica Acta, 1820,
1469-1474 (2012)

(2) Kamita SG, Yamamoto K, Dadala MM,
Pha K, Morisseau C, Escaich A, Hammock
BD: Cloning and characterization of a
microsomal epoxide hydrolase from Heliothis
virescens. Insect Biochemistry and Molecular
Biology, 43, 219-228 (2013)



(3) Yamamoto K, Higashiura A, Suzuki M,
Aritake K, Urade Y, Uodome N, Nakagawa A:
Crystal structure of a Bombyx mori
sigma-class glutathione transferase
exhibiting prostaglandin E synthase activity.
Biochimica et Biophysica Acta, 1830,
3711-3718 (2013)

(4) Yamamoto K, Suzuki M, Higashiura A,
Aritake K, Urade Y, Uodome N, Hossain
MDT, Nakagawa A: New insights into the
catalytic mechanism of Bombyx mori
prostaglandin E synthase gained from
structure-function analysis. Biochemical and
Biophysical Research Communication, 440,
762-767 (2013)

(5) Hossain MDT, Nagaoka S, Yamamoto K:
Identification of residues essential for
catalytic activity of a Bombyx mori arginase.
Journal of Insect Biotechnology & Sericology,
83, 47-51 (2014)

(6) Yamamoto K, Higashiura A, Hossain
MDT, Yamada N, Shiotsuki T, Nakagawa A:
Structural characterization of the catalytic
site of a Nilaparvata lugens delta-class
glutathione transferase. Archives of
Biochemistry and Biophysics, 566, 36-42
(2014)

(7) Hossain MDT, Yamada N, Yamamoto K:
Glutathione-binding site of a Bombyx mori
theta-class glutathione transferase. PLoS
One, 9, e97740 (2014)

®_

, 83, 5-10 (2014)

@_

, 83,3 (2014)

8
(1) Yamamoto K: Novel Glutathione
Transferase in Lepidoptera. 4th international
symposium on pesticide and environmental
safety 2012 9 17 Beijin (China)

@ . : :

,2012 10 25

(3) Yamamoto K: Crystal structure and
characterization of glutathione transferase of
the silkmoth. 7th Wild Silkmoth and Silk,

2012 11 23 Khon Kaen (Thailand)

“@___ ,
X

,2013 3 19

(5) Yamamoto K, Suzuki M, Higashiura A,

Nakagawa A: Crystal structure of a Bombyx

mori omega-class glutathione transferase.

The 12th conference of the asian

crystallographic association 2013 12 9
Beijin (Hong Kong)

® _ E

, 2013

) :

Delta-class

,2014 09 19

(8) Yamamoto K: Structural basis of catalytic
mechanism of Bombyx mori prostaglandin E
synthase. 9th International Workshop on the
Molecular Biology and Genetics of the
Lepidoptera, 2014 08 22 Greece

0
o 0
o 0



(1)
Kohji
Yamamoto

00346834

()

Mamoru Suzuki

40280507

Kousuke Aritake

70390804
Akifumi Higashiura

90598129

@)



