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1 2
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KP21 L- 1- - L-

Production of 6-deoxy- L-talose from L-fucose by microbial enzymatic reactions.

Sirinan Shompoosang1, 2, Akihide Yoshihara2, Yasuhiko Asada3, Kenji Morimoto2

1Uni. Grad. Sch. Agri. Sci., Ehime Univ, 2RSRC, Kagawa Univ., 3Fac. Agri.,

Kagawa Univ.
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Synthesis of 6-O-decanoyl-1,2-didehydro-1,2-dideoxy-D-allose and its biological

activity on plant growth

Md. Tazul Islam Chowdhury, Ryo C. Yanagita, Yasuhiro Kawanami

Fac. Agri., Kagawa Univ.
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Streptomyces rochei 7434AN4 2
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LC-KA05 LkcE in vitro 17

C-18 N-

C-2 17

LC PKS

LC 8

LC (lkcA-lkcO) 5

PKS Streptomyces lividans

LC lkcA-lkcO

3 PKS (LkcC, LkcF, LkcG) PKS

LkcF, LkcG LkcC PKS

LM

LM

P450 lkmF, lkmK

lkmI, lkmL post-PKS

Streptomyces

pSLA2-L srrX; tetR

srrA, srrB, srrC; SARP srrY, srrZ, srrW

srrX SRB srrA srrY (LC)

srrZ LM S. rochei

SRB 160

SRB (250 µg)

(SRB1, SRB2)

NMR 2,3- 4-
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Peptide:N-glycanase
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Desulfovibrio vulgaris
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1 2 2 2

1 2

Bacillus sp. K44 L- 1- - L-

6- - D-

OD pH

K44 1% L-

K44 L-

OD pH

OD OD660nm=10 pH pH6.0

1- - L-

6- - L- -

L- 6- - D-

70A D- 6- -D-

D- 6- - D- Enterobacter

agglomerans 221e

D- 6- - D-

L-

70A D- 6- - D-

Enterobacter agglomerans 221e 70A

70A 0.5% D- 6- - D-

48 D- 75%

1.0% 18

50 mM (pH7.0) OD660nm=30 0.5% D-

24 85%

−35−
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24 5%

OD660nm=30 KP21 2% 1% 3%
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Production of 6-deoxy-L-talose from L-fucose by microbial enzymatic reactions.

Sirinan Shompoosang1,2, Akihide Yoshihara2, Yasuhiko Asada3,

Kenji Morimoto2 (1Uni. Grad. Sch. Agri. Sci., Ehime Univ, 2RSRC, Kagawa Univ.,
3Fac. Agri., Kagawa Univ.)

L-Fucose is a starting material for production of deoxy rare sugar, 6-deoxy-L-talose. It was enzymatically

produced based on deoxy-izumoring, a strategy for the production of deoxy rare sugar. Microbial enzymes,

D-arabinose isomerase (D-AI) of Bacillus pallidus Y25 and L-rhamnose isomerase (L-RhI) of Pseudomonas

stutzerii LL172 were the biocatalysts using in this study.

In one-pot reactions, L-fucose was isomerized by D-AI to L-fuculose, which was further isomerized to

6-deoxy-L-talose by L-RhI. An equilibrium ratio of L-fucose, L-fuculose, and 6-deoxy-L-talose was 80:9:11. An

individual isomerization of L-fucose to L-fuculose with D-AI showed an equilibrium ratio of 88:12. When

L-fuculose was isomerized to 6-deoxy-L-talose with L-RhI, an equilibrium ratio was 45:55. The production yield of

6-deoxy-L-talose from L-fucose was 7.1%. Identification of the resulting 6-deoxy-L-talose using polarimetry

indicated that specific optical rotation of the product was [ ]
30

D 17.1 (c 2, H2O).
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1
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5.0 g/L D- 1.0 g/L K2HPO4 1.0 g/L KH2PO4 0.5 g/L

MgSO4 7H2O 0.5 g/L Yeast extract - 0.1 g/L -

4.0 g/L K2HPO4 3.0 g/L KH2PO4 0.5 g/L MgSO4 7H2O 1.0 mL/L 6-12

5 g 45 ml

20 14

1% 3

6.5×106 /g 3 1.3×106 /g 6

5.4×107 /g 3 3.4×107 /g 6

8.3 26 Vibrio sp. Vibrio sp.

Flavobacterium-Cytophaga sp.
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KB
1 1 2 1 2

(Rubus hirsutus) KB

14 18

5 DMSO

KB TKG4010 MEM

3,000 cells/well KB 96 24 1%
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Synthesis of 6-O-decanoyl-1,2-didehydro-1,2-dideoxy-D-allose and its biological

activity on plant growth

Md. Tazul Islam Chowdhury, Ryo C. Yanagita, and Yasuhiro Kawanami

(Fac. Agri., Kagawa Univ.)

We have already reported the regioselective synthesis of 6-O-decanoyl-D-allose (C-3 epimer of D-glucose) and its

biological activity on plant growth. In this study, we investigated the synthetic procedure of 6-O-decanoyl-1,

2-didehydro-1, 2-dideoxy-D-allose having a double bond between C-1 and C-2, and evaluated its biological activity

on plant growth in order to examine the structure-activity relationship of D-allose esters.

6-O-Decanoyl-1,2-didehydro-1,2-dideoxy-D-allose was synthesized by 3 step reactions; bromination, reductive

elimination, and hydrolysis. The reaction with vinyl decanoate via lipase-catalyzed transterification afforded

6-O-decanoyl-1,2-didehydro-1,2-dideoxy-D-allose. Then we performed the bioassay using lettuce (Lactuca sativa),

cress (Lepidium sativum), Italian ryegrass (Lolium multiflorum), and rice (Oryza sativa L.cv. Nipponbare) seedlings.

Comparing with 6-O-decanoyl-D-allose, this compound showed almost similar inhibitory activity on cress, Italian

ryegrass, and rice seedlings but lower inhibitory activity on lettuce. T -axial hydroxyl

group at C-3 is important for the inhibitory activity. In addition, co-addition of gibberellin, GA3, with the D-allose

derivative on rice seedlings brought the recovery of inhibition.
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L- (L-Hyp)

L-Hyp

HPLC

L-Hyp

L-Hyp 4 L-HypE

L-Hyp L-

2 D-HypDH D-

D- 1% O2

Azospirillum brasilense L-HypE D-HypDH

0.004 1 mM

L-Hyp HPLC 10%

J. Biol. Chem. 287, 32674-32688; 2012-147934; 2013-95772
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Ca2+/CaM (CaMKP/PPM1F)
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Ser/Thr CaMKP N
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CaMKP poly(Lys)
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CaMKP N
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poly(Lys) CaMKI

CaMKP Neuro2a

CaMKP CaMKI Pcdhgc5(715-944) CaMKI

CaMKP Pcdhgc5

CaMKP

SRK2E

1 1 1 1 2 1

1 2

(MeJA) (ROS)

(NO) (ABA)

ROS NO MeJA ABA ABA

2C (PP2Cs) MeJA

MeJA ABA

ABA PP2Cs

SRK2E/SnRK2.6/OST1 MeJA

SRK2E srk2e srk2e MeJA

srk2e MeJA ROS NO

MeJA SRK2E MeJA SRK2E

ABA SRK2E

MeJA srk2e ABA MeJA SRK2E

MeJA SRK2E SRK2E
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DHFR in vitro

N

in vitro

ATP (> 1 mM) ATP (< 0.1 mM)

(DHFR)

C DHFR

DHFR in vitro

1 2 3

Archaea Entner-Doudoroff (GDH)

NADP(NAD) D- C1 NADPH(NADH)

Archaea Sulfolobus solfataricus GDH-1(ssGDH-1) D- D-

D-

Archaea GDH

S.solfataricus GDH-1 D- GDH-2(ssGDH-2)

ssGDH-1 -NADP- 3

Archaea Thermoplasma volcanium

GDH(tvGDH)

tvGDH NADP NAADP D- 3

2.3 tvGDH

ssGDH-1 C3

tvGDH
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Shinella sp. NN-6
1 1 2 2 2

1 2

Shinella sp. NN-6 L- 1- - L-

NN-6

NN-6

D- (D-MI) L- (L-RhI)

D-MI D-MI D-

100% D- L- 0.17% 0.10% D-MI

L-RhI L- 100%

L- D- 18.7% 4.02%

L-RhI 47 kDa 60

pH 9.0 60 pH 9.0-11.0

mM MnCl2

L- 100% L- D- L-

L- 30.5% 15.7% 14.0% 1.7%

Penicillium sp.

- Penicillium sp. -

Penicillium sp. KU-1 -

-1,6- -1,3- -1,6-

28 7 10mM

pH5.0

-1,6-

310 3.0 pH 2.0 8.0

3 40 pH 3.0

50 SDS-PAGE 50kDa

100 9 7

-1,6-

TLC
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D

Streptomyces sp.82F2 D (DAP)

DL

1,8- X

DAP Ala

14 (Ser143 Thr145 Gln151 Phe155 Ser246

Arg250 Ile266 Met321 Ile338 His339 Ser341 Ser342 Asp362 Asp366)

Ala Thr145 Ile266 Met321 Ile338

Ala D-Phe-pNA pNA pH

D-Phe-OMe L-Phe-OMe Ile266 Met321 Ile338

Ala Phe-Phe-Phe-OMe

Phe-Phe-Phe-Phe-OMe Ile266 Met321 Ile338

Ala

Shewanella c
1 2 1

1 2

c

Shewanella violacea Shewanella livingstonensis

c SV SL SV SL

SV Lys50

SL

SV SL 50 SV Lys SL Leu

SV-K50L SL-L50K Differential scanning calorimetry

GdnHCl

SV-K50L GdnHCl SV

Lys50 SL-L50K

SL GdnHCl SL SL-L50K

Lys50 Asn51

Lys50

SV-K50L SL-L50K 51
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Hydrogenophilus thermoluteolus c
1 1 2 2 2 3

4 1

1 2 3 4

c 4

2

52ºC Hydrogenophilus thermoluteolus c PHCP

PHCP 55

25 ºC Allochromatium vinosum c (AVCP)

CD c

PHCP (Tm) 87ºC AVCP 52ºC

PHCP H AVCP

PHCP X 1.9

Gln39 Ala105 Gln97 Gln116

Ala20 AVCP

Gly20

AVCP G20A Tm 6ºC

1200

1 2 1 1 2 bits

XR XDH

1200

1200

1200X

1200
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Pkh

Pkh1 Pkh2 AGC PDK1

Pkh1/2 Pkc1

Ypk1/2 AGC

Pkh1/2

Pkh1/2

Pkh

Pkh pkh1ts/2

PKH2 (pkh2cer) PCR

3 pkh1ts/2

LIP1

pkhcer Pkh C

Pkh C

MCC/eisosome SLM1

MCC

Slm1

MAP Slt2

Slt2 Pil1

Slm1 cell wall integrity MAPK cascade

Slm1

23

Pil1, Nce102, Seg1

Slm1

SLM1

, , Slm1
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Slm1 Cell Wall Integrity MAPK Cascade

Plasma Membrane Quality Control

Plasma Membrane Quality Control (PMQC)

PMQC

Slm Tor 2 Rho-Pkc1 MAPK cascade

MCC/eisosome MCC/eisosome

PMQC

Slm1 Rho Pkc1 MAPK cascade MAPK

Slt2 Slt2 Slm1 MCC/eisosome

Pil1 Slt2 Pil1

Slm1 Slt2 Pil1

Can1 MCC/eisosome

Slm1 Can1

Pil1 Slt2 Slm1

Rho Pkc1 MAPK cascade MCC/eisosome

PMQC
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日本農芸化学会中四国支部第38回講演会

主　催：日本農芸化学会中四国支部
世話人：合谷　祥一
連絡先：香川大学農学部
 T E L：087-891-3103
 E-mail：gohtani＠ag.kagawa-u.ac.jp



支部からのお知らせ

1.　第39回講演会（支部例会）
 　開催日：2014年５月31日（土）
 　場　所：福山大学
 　講演申込締切：2014年５月２日（金）
 　講演要旨締切：2014年５月９日（金）
 　内　容：特別講演，一般講演
 　世話人：岩本博行（福山大学生命工学部）

2.　第40回講演会（支部大会）
 　開催日：2014年９月26日（金）〜 27日（土）
 　場　所：徳島大学常三島キャンパス
 　内　容：シンポジウム，受賞講演，一般講演
 　世話人：大政健史（徳島大学大学院ソシオテクノサイエンス研究部）

3.　第41回講演会（支部例会）
 　開催日：2015年１月24日（土）
 　場　所：水産大学校
 　内　容：受賞講演，一般講演
 　世話人：原田和樹（水産大学校）

4.　第24回市民フォーラム
 　開催日：2014年11月８日（土）
 　場　所：愛媛大学
 　内　容：招待講演
 　世話人：菅原卓也（愛媛大学農学部）

5.　第17回若手研究者シンポジウム
 　開催日：2014年５月16日（金）〜 17日（土）
 　場　所：岡山大学　
 　内　容：招待講演
 　世話人：泉　実・荒川健祐・宗正晋太郎（岡山大学大学院環境生命科学研究科）

6.　第18回若手研究者シンポジウム
 　開催日：2014年９月20日（土）
 　場　所：愛媛大学農学部
 　内　容：招待講演
 　世話人：渡辺誠也（愛媛大学農学部）

日本農芸化学会中四国支部事務局
〒700-8530　岡山市北区津島中 1-1-1
岡山大学大学院環境生命科学研究科
農生命科学専攻生物機能化学講座内
支部ホームページ：http://jsbba-cs.jp
E-mail：nouka_chushi@okayama-u.ac.jp

2014年（平成26年）1月25日発行




