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Cloning and characterization of the adhB gene encoding the cytochrome c subunit of

the membrane-bound alcohol dehydrogenase in Gluconobacter thailandicus

NBRC3255, an alcohol oxidation-deficient strain

Piyanat Charoenyingcharoen1, Minenosuke Matsutani2, Toshiharu Yakushi2,

Gunjana Theeragool1, Kazunobu Matsushita2

1Grad. Sch. of Gen. Eng., Kasetsart Univ., 2Fac. of Agric., Yamaguchi Univ.
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B12 Caenorhabditis elegans
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Pro-adipogenic effect of 11-deoxy-11-methylene-prostaglandin (PG) D2, a stable,

isosteric analogue of PGD2 during the maturation phase of adipocytes

Pinky Karim Syeda K. Fatema1, Ferdous Khan1, Kohji Nishimura2, Mitsuo Jisaka1,

Tsutomu Nagaya1, Fumiaki Shono3, Kazushige Yokota1

1Fac. Life Environ. Sci., and 2Center Int. Res. Sci., Shimane Univ.; 3Fac. Pharm.,

Tokushima Bunri Univ.

Biosynthesis of prostaglandin I2 at different life stages of cultured adipocytes as

determined by the immunological assay for its stable hydrolysis product

Ferdous Khan1, Mohammad Sharifur Rahman1, Pinky Karim Syeda1, Kohji

Nishimura2, Mitsuo Jisaka1, Tsutomu Nagaya1, Fumiaki Shono3, Kazushige Yokota1

1 Fac. Life Environ. Sci., and 2Center Int. Res. Sci., Shimane Univ.; 3Fac. Pharm.,

Tokushima Bunri Univ.
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Cloning and characterization of the adhB gene encoding the cytochrome c

subunit of the membrane-bound alcohol dehydrogenase in Gluconobacter

thailandicus NBRC3255, an alcohol oxidation-deficient strain

Piyanat Charoenyingcharoen1, Minenosuke Matsutani2, Toshiharu Yakushi2,

Gunjana Theeragool1, Kazunobu Matsushita2

1Grad. Sch. of Gen. Eng., Kasetsart Univ., 2Fac. of Agric., Yamaguchi Univ.

Membrane-bound, PQQ-dependent alcohol dehydrogenase (PQQ-ADH) is a key enzyme involved in ethanol

oxidation in acetic acid bacteria. PQQ-ADH is located on the periplasmic side of the cytoplasmic membrane and

consists of subunits I, II, and III encoded in the adhA, adhB, and adhS genes, respectively. In this study, we aim to

characterize adhB gene from Gluconobacter thailandicus NBRC3255 (formerly Gluconobacter suboxydans subsp.

IFO3255) having no ethanol oxidation activity because of deficiency in subunit II, the cytochrome c subunit of

PQQ-ADH. The adhB gene from G. thailandicus NBRC3255 was revealed having one nonsense mutation in the

signal sequence for translocation to the periplasmic space when compared with the adhB gene from G. thailandicus

NBRC3172. G. thailandicus NBRC3255 was transformed with the adhB genes from the two strains by using a

broad-host-range plasmid pBBR1MCS-4. The transformant harboring adhB from NBRC3172 but not from

NBRC3255 restored an ADH activity dependent on subunit II.

Gluconobacter thailandicus NBRC 3255 sldBA

1 1 2 2 2 1

2 2 1 2

G. thailandicus NBRC 3255 sldBA
1 sldBA Gluconobacter GLDH

L- DHA

sldBA DHA

G. thailandicus NBRC 3255 sldA NBRC3255_0235 Kanr sldA

sldA sldBA pBBRMCS-4

sldA GLDH

PMS-DCIP

DHA TLC

DHA

sldBA NBRC3255_0025, 0026 DHA

1 Matsutani M, et al., Draft genome sequence of dihydroxyacetone-producing Gluconobacter thailandicus strain

NBRC 3255, Genome Announc., 1 (2) e00118-13 (2013)
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capsaicin transient receptor potential cation channel subfamily V member 1, TRPV1
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TRPV1 mRNA

-70 mV capsaicin

Ca

TRPV1 capsaicin TRPV1 capsazepine

sumatriptan spermine

agmatine 2-phenylethylamine TRPV1 raspberryketone
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6-OHDA

SK-N-SH 6-OHDA H2O2

PQQ
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PQQ 0.5 g /ml H2O2
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Pro-adipogenic effect of 11-deoxy-11-methylene-prostaglandin (PG) D2, a stable,

isosteric analogue of PGD2 during the maturation phase of adipocytes

Pinky Karim Syeda K. Fatema1, Ferdous Khan1, Kohji Nishimura2, Mitsuo

Jisaka1, Tsutomu Nagaya1, Fumiaki Shono3, Kazushige Yokota1 (1Fac. Life

Environ. Sci., and 2Center Int. Res. Sci., Shimane Univ.; 3Fac. Pharm., Tokushima

Bunri Univ.)

Prostaglandins (PGs) exert modulatory effects on adipogenesis with opposite actions depending on the

type of PG species. Of these, PGD2 is known to serve as a pro-adipogenic factor by converting to PGs of

J2 series, which are activators of peroxisome proliferator-activated receptor (PPAR ), a master

regulator of adipogenesis. PGD2 and PGJ2 derivatives can also interact with sub-types of cell-surface

membrane receptors as well as PPAR . In this study, we evaluate the effect of 11-deoxy-11-methylene

-PGD2 (11d-11m-PGD2), a chemically stable isosteric analogue of PGD2 wherein the 11-keto group is

replaced with an exocyclic methylene, on fat storage during the maturation phase of cultured adipocytes.

The up-regulation of adipogenesis was curtailed in the presence of cyclooxygenase (COX) inhibitors.

This suppression was rescued by the treatment with 11d-11m-PGD2 along with COX inhibitors,

indicating a pro-adipogenic effect of the stable PGD2 analogue. The stimulatory effect of 11d-11m-PGD2

was more preferentially inhibited by an antagonist for DP2/CRTH2 than by a DP1 agonist. The results

suggest the predominant role of the DP2/CRTH2 receptor in the pro-adipogenic effect of 11d-11m-PGD2

during the maturation phase of adipogenesis.

Biosynthesis of prostaglandin I2 at different life stages of cultured adipocytes as

determined by the immunological assay for its stable hydrolysis product

Ferdous Khan1, Mohammad Sharifur Rahman1, Pinky Karim Syeda1, Kohji

Nishimura2, Mitsuo Jisaka1, Tsutomu Nagaya1, Fumiaki Shono3, Kazushige

Yokota1 (1 Fac. Life Environ. Sci., and 2Center Int. Res. Sci., Shimane Univ.; 3Fac.

Pharm., Tokushima Bunri Univ.)

Prostaglandin (PG) I2 alternatively called prostacyclin is an unstable metabolite synthesized by the

arachidonate cyclooxygenase pathway. Biosynthesis of PGI2 has not been determined comprehensively

at different life stages of adipocytes. PGI2 is rapidly hydrolyzed to the stable product of 6-keto-PGF in

biological fluids. Therefore, the generation of PGI2 can be quantified as the amount of 6-keto-PGF . In

this study, we attempted to develop a solid-phase enzyme-linked immunoassay (ELISA) using a mouse

antiserum specific for 6-keto-PGF . According to the typical calibration curve of our ELISA,

6-keto-PGF can be quantified from 0.8 pg in an assay. The evaluation of our ELISA revealed the higher

specificity of our antiserum without cross-reaction with other related prostanoids while it exhibited only

the cross-reaction of 1.5% with PGF2 . The resulting ELISA was applied to the quantification of

6-keto-PGF generated endogenously by cultured 3T3-L1 cells at different stages. The cultured cells

showed the highest capability to generate 6-keto-PGF during the maturation phase of 4-6 days, after

which the accumulation of fats occurred increasingly up to later stages. The combined findings implicate

the potential contribution to the up-regulation of adipogenesis during the maturation phase of adipocytes.
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日本農芸化学会中四国支部第36回講演会

主　催：日本農芸化学会中四国支部
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連絡先：島根大学生物資源科学部
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支部からのお知らせ

1.	 第37回講演会（関西支部，中四国支部，西日本支部合同支部大会）
	 　開催日：2013年９月５日（木）〜６日（金）
	 　場　所：県立広島大学広島キャンパス
	 　内　容：シンポジウム，受賞講演，一般講演
	 　講演申込締切：７月12日（金）
	 　講演要旨締切：７月26日（金）
	 　世話人：武藤徳男（県立広島大学生命環境学部）

2.	 第38回講演会（支部例会）
	 　開催日：2014年１月25日（土）
	 　場　所：香川大学農学部
	 　内　容：受賞講演，一般講演
	 　世話人：合谷祥一（香川大学農学部）

3.　第23回市民フォーラム
	 　「食と農を科学する－日本発の農芸化学・ビタミン学研究」
	 　開催日：2013年９月７日（土）
	 　場　所：中国新聞ホール（広島市中区）
	 　内　容：招待講演
	 　世話人：武藤徳男（県立広島大学生命環境学部）

4.　第16回若手研究者シンポジウム
	 　開催日：2013年11月２日（土）
	 　場　所：高知大学物部キャンパス
	 　内　容：招待講演
	 　世話人：大西浩平（高知大学総合科学系）
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