O 0Ooottdd
Oooooogdgddg 20020

Joooogoioodod

Jooougn [J 1300 000 1501 4001

oo o o 0 [J 1601 000J 1700 2001
oodobbbibddddod1s8d 0852-24-01090

0O [] [] [J 18011 000J 2001 0001

ooobbbibgdodgdubibbd3e90 0852-21-26700

Jooboobogzo0ddod

ooouoogngooyoot 12ty 00d

00000130450 160 450
gobgobouoobooo

oo o o O [J 1201 000J 1201 5001
gobgobouoooboon

Jooogooobodo 0130000 130 200
Joouoboboogouooon

ooooood [J 1300 3000 1301 4501
Joodgougobgon

O 000 0ogzob0boodon
opoog 0 Oog 70000000 40000
googogon goo0 dddn 4000 00

Joobobogoubodogbod
o200 000173002100 UOODOOOOUOOOOO

Joogooguouodooboon
021000 0130001640 UOUOUOLODOOLOOLOIJRODOOOO

010



gooooo

gobogoboooooooboooooobooooooboooooobouobooboubog
ogoooooooooooooboooooooooobsooon

oooooouoooooooooboooobobboooug0oooooooboOObObObbObObOUU20000O

=
-

Bs
&l s
;Sm:&ib:‘:f,ﬁ tﬁl
BHBRERES

mizzLy|

020



goooooo

HICFEEBR

R

4 sRfE |RTRHERYB)

030



oddoddotddooooooooooooooo

3 By
WC WG
- 302
301 B
2 B
[ wc | wC |
202
201
1 B
2 ft
100
WC — ] WC
on—g e
REARER 102
101

040



ooggoooooud

gotd o o
gogoooboboobobobooooooobobobbbboodooooobobobbbooooaad
gobogoboobooobobooon

oot o g0
odogoisbogobobooobbuoobobooon
goboogobobooobooobobooobbooobbooobboobo

O oogood
omimvnoogoobooobobooooboo
oo bboubboobobbolbooboboo

ot oo
ggbobooobobooobobooobboonoo

god d oo
gobogoboboooboooobooobobuooobooobboooboobd
gobooobobooobbooobbooobbg

goo o o
uogbobooobobooobboobobbooobobuoooo

gooooon
gobogoboodbobooobooooboooborFFObDbOOOnLbOOn
goboboodobobooobboobobbooobobuoooo

goooog
goboooobbooobbooobobooobboobboobobboobboo
ggboobooooooooboooooon

Jooodoooogn

ggoobobobobbbbbm@oooobobobobbbbobddoooooobobobbboog
gobooobooboooboo

goboooooosoooboooboobooonoo

gdbbodoobtboilnlzdobobiogdbobz2nbdosglggiodoz20b12pg 30 d
gobooobobodbbooobbooobbooobbooono

ggodooHpPOUOUOUOOoOooooobbobbbbOo0ooooooooooobooboobobobo
gobobooobbooobbooobboobbuooobboon

050



20020 00000 ooooobbouoooooo

gbbogoboodbbooobbodadootdddh O Biosct. Biotech. Biochem. U U 0 0
gobogooooobooboooboboooobooobbooobobooobobooobboon
gobooobobodobooobbze20bboobboobobbooobboon

goobooobooobobtooobboobobbooobbooobbooo

goboboooooooooobooooon

guobbogoooon
gooQg goobobogoobo
gogboboooobooogoobooooobood
oobo 0 goboboooboo
goboboodobobooobboobobbooobbuooobobooon
uobo 0 gobooogoobooooon
gobobooobbooobbooobbuooobboobobboooo

ggd
goz2o00oooboboooon goobooon
HRERERN
goz000booooboo
ogboono goobooobod goood
gobob 0o oooobogooo googd

oo b oooooooboobobbdoooooon

060



Jooouoooood

godddddddddddodoouououoououobobobobobobboobobbobo

OO000dnnoi300 dodoododoodogdooodad
1. 1305 001330 O0000o0oO0oooooooo
do0ooodooooodooodgooogd dodooddooogdooodad
2. 1330 0O [14:.05 0000000000o00oooooo
do0oododooodgoooodgon dodooodoooodogn
0. 1405 [0 14:30 000000000000 ooooo

gudobobbtbooouobbuoooobbbbouooooboobon
goooobobugoooon

0. 1430 [ 01505 Oo000000000000000
Bacillus thuringiensis O 0D D 000000000 DOO0O
O00ooooooog

5. 1505 0O 0 1540 O00o0oo00o0ooooooon
oo noooonooodn
0do0d0odoooooooooood

doodddis4o Ooooooboooobooobooog
0dgi1s40 0O 016:00

googdggd

1. 16:00 0O 0O 16:40 000000000000000000
20020 000000000 0d
Oo00oo0ooooooooooooooobooonooao

00000 @oooooono)

2. 1640 0O017:20 000000000 000000000
20020 0 000o0oOoog
goooooooooooooooooon

o000 OOOOOOOOOOOOOOOOOOoOonononntd

g7o



oooooooood

0000 0OD09:000 16:450

gAO OO
gboboooeoodi1zo0 OOOOOOOODOO

9:00

9:12

9:24

9:36

9:48

10:00

10:12

10:24

10:36

10:48

11:00

11:12

11:24

11:36

11:48

AO1

AO 2

AO3

AO 4

AOS

A 6

AO7

AO 8

AO9

Al 10

AO11

A0 12

AO 13

Al 14

A0 15

gooobobobobobooooooUooboobOO0obOobOOobobDOobDoOoUoODUoUobobUOobUobOobDOoo
o Arnold N. OnyangoO O 0O O0*0 00000 0ODO00O0O*00000000000DO0O0O0DOO*xDODOOO0O0O0OO
=*0O0O0000=~0o0o0ooooo

BenzofuranD OO O OO OOOOO

cboboOobOOobOobDOobDOooooo

goooooooooboo#w-boouobooooog

cd0O0OOODODODbDObDOOOD

00000000000 @GROOGS)-HETEDDOODODODODOOODOO
ocJ00ODODODODODOODOO
O00000OO0O0ooOo@®UO(s)-6,7-dinydro-5-HETED D D 0O OOOOOOO
cb0db0ObObObDOODOOOObLUObOObUObDODbO

goooobooooooobooo

O000db0o0OUODbODUODODODOUODUODUbODUOOLOODOO

000000000000 0000000MiraziidneADOOODOOO
godobO0o000000DODODODODODODODUOODODLOODOD

Positive and negative modulation of Bombyx mori adenylate cyclase by derivatives of biogenic amines

o Md. Anwar Arfien Khan, Toshiya Nakane, Hiroto Ohta, Yoshihisa Ozoe (Dept. Life Sci. Biotechnol., Shimane Univ.)
JO000d0d00O0O00oOOoUObOoO0OocGABAUODOOOODOOODOOOD
cbUObOUbobUobOOOoUOoOobOUObOObUObDUObDUODODO
goobooooooooobob0obOobOobDoboooooooUoobUobUobooDbo
J0000c0O00D0DO0ODOOIsratSutanal0 000000000000 O0ODODOOODOOOO
goob00ooO0o0o0o0o0o0obooboOobOoboboooooog
00000oO00UO0UOUDOOODOOO*OUOUDOO*XMOODOO
goooooooboboobobobobooog
oOOO0ODODanielBisratMekuriaO OO0 O0O0OCOO00OOO0ODOOOODOOOOO
gooobobobobobooboooobooooooobobobUobUobUoobo
cO0000000ODLOOOODODODODUODUODODUODbDUOOUODLO

Ovipositional deterrent from bitter gourd leaves, Momordica charantia to a leaf miner fly, Liriomyza trifolii

o Daniel Bisrat, Kashiwagi Takehiro, Tebayashi Shin-ichi, Chul-Sa Kim and Horiike Mitio (Fac. Agr., Kochi Univ.)
goooboobobobobobobobooooooboboobobo
cbOobOOobOOoOOoOOoOobOO0bOO0ObUOobObOobDOobDOobDOoObOOOn

goboboooi1s:30015450 OOobOOoOoooOoOoO
1330 JO0OO0OO0O0ooboOoooboooooooooooooooo

13:45

13:57

14:09

14:21

Al 16

AO 17

A0 18

AO 19

goooooooooooo

gopoooooooooooooDo
cOb0OdboOoOoOoooOoOoOoooOoO*iboboOoobOoOooboOooooOoOo*xmboOooonon
00000000000 00000o0O0O0O0Probingd0O OO0
ocO0O00OOOOOOOOODOOOOOOOODOOOODO
gbooooooooobooooooooboooooo
cOpObOO0OOoOOOOOOOOoOoOOOOOOOOOOOOOOOO
000000000000 OLepe-dumaiOOOODODOODOODDOODDODODOO
oJ000000000000000000000000000O0O00O0

08a



14:33

14:45

14:57

15:09

15:21

15:33

Al 20

AO 21

A0 22

A0 23

A0 24

AO 25

oBOOO
oooo0ogeoodi1z2o000 0OOO

9:00

9:12

9:24

9:36

9:48

10:00

10:12

10:24

10:36

10:48

11:00

11:12

11:24

11:36

11:48

BO1

BO 2

BO 3

BO 4

BOS

BO 6

BO 7

BO 8

BO9

BO 10

BO 11

BO 12

BO 13

BO 14

BO 15

gooooooooooboooooo
cOp0OdOOOOOOOOOOOOxMDbOOODxODOOOOOOOOOOOOOxMOoODOODOOODOO*DO
ooomm

goboooobooooo

cO0000O0OO0OO0ODOOOOOOOOOOOODOOOOOOOOOOO
gboooooooobooobooooOooooooooao
cO000O0O0OO0O0OCOOODOOOODOOOOOOOODn

Chlamydocin 0 0 0000000000300
goooooooooxoobooooooooooooobooxwoobooo
goooooooooooooooooo
cO0d00OO0O0OO0OO0OO0OO0OObOOOO0OOOOOOOODOOOOO0OO
ooooooooooobooooo—-0O0O00OO0O00OOOO0OO0OOO0DODOOOOOOOOOO0OO0O0—
c0000**000000*0000*0000*00000*x*000000* 000000000

Zymomonas mobilis0J O O Ruminococcus albusC 0 3 -glucosidased O OO0 00O 0O
o0000ODOOODOOOODUDOOODOOOODDOOOODODOOD
NaClOOOOOOODODOOODOOOOOOOOmp4od OO
o0000ODOUODODOOUDODOOUODOOODO

oooooooooooooo
o00000DD0OODDODOUDDOOUDOOODDOODDOOODDOOODOOODOO
AgrobacteriumO 000 0000000000000 D0O0OOOOOOOO
O0000oO0OOOOOOOODODOOODDODO
ooooooo0oooOooooooooooooo
o000DODOOODODOODOOOODODOOO

Valencene, Nootkatone, Dihydronootkatone, Dehydronootkatonel 0 O 00 OO0 O
00000o0OO0U0ODOOUOD*ODODOO*XOODDOOODUDD*WODOODOO
OO0C0O0O0OCOODOLoOoBicyclo[3.3.1]nonane-2,6-dione] O 0 O O

000000 000O0DODUODD*IUDOO*XOODUOODUDD*ODDODOODDOO
O00Osigy0 000000000000
o000ODOOODDODOODDODOOUDDOOODODOOODOOOO

000000000 TnrAD00O0O0OO0OO0O0OOO0O0DOD
o0000UOOODUDDOOOUOODOUDOOUODOUOODDODOUDDOUODDOODDODOO
Bacillus subtiisO 0O 0 0000000000000 OO0OOOOOOO
o00U00OD0OODDODOODUDDOOODDDODOOODOODOO

Bacillus thuringiensisDO 000 000000000000 O00O0OO0O0OOO
oc000ODODOOOOOOOUOOODOOOODODOOODODOO
O00oooOo0oooOooooOcCcy4ADDDO0OO0ODOOOODOOOODOOOOD
o000ODDOODODOOODDOOODODDOOOODODOOO
0000oo0o0boOo0oooOocCcyllAD00DOOO0OOOOOODOO
o0J00DOODUODOUDOOODDOOODUDODOO

Bacillus thuringiensisD 0 0 0 0000000000000 00000O000OOO0OOO0OODOO0OO
o00O0OOODOOODOOODO*MIDODOOxMODODO=OUOOUOOOODDODOOODODOOOxMOOODDOOOXOO
gooo

O 0OBacillus thuringiensis D 000 0000000000000 O0OO0OO0O0OOO0OODOOODO
o0000DOOODUOODOUODO*IODODOO*XMOODDDOOUODDDOOODODOOO*xOODODODOOD

ooo



gbobo0obi1330016:330 ODOOoOoOOoO
gooooooboooooboooooooOooOoOoOoooOoOoooooooboooDo

13:30

13:45

13:57

14:09

14:21

14:33

14:45

14:57

15:09

15:21

15:33

15:45

15:57

16:09

16:21

BO 16

BO 17

BO 18

BO 19

BO 20

BO 21

BO 22

BO 23

BO 24

BO 25

BO 26

BO 27

BO 28

BO 29

gconog
gobooogeoodi14s CDOODOO

9:00

9:12

9:24

9:36

9:48

10:00

coO1

coz

cos3

cO4

cos

coe

ooooooooooooo
ooooooOo0oooooooeniDoo0ooGnD 000000 oOo0oooDO0o0n
o000ODOOODODODODODOOODOOODODOODOD

Inverse PCROOO0O0OO0OOOOOOOOOOOOOOOODOOO

o 0000000 ODOOBabiker M. A, Abdel-BanatD D OO0 OO 0OO0O0OOO

00000000 0EDODOOOOOOUOOOOUODOO

o000 ODUODODODOUOODOO ODOOUUDOOOODODUOD*xXODOODDODUDDOO»IUDOODOODODOOODOOODO
ooo*xo0oooooox0oo000ox»00000

oooooooooooOooooooo

o 000O0*0DD0O00O*O0000O*O00000*00000* 000000 00000*"*0*000000
ooo=0oOoooooo*Qgoo0o0oooo

goooooOoooooopooOoOoOO

o DDDO*=O0000*»00000**000000*00000**0*000000000**0000**+0
ooooooo

00000000000 00000D000000PIichiapastorisD 00000
o000ODOOODDODOOODDDOOOODOOODOOO

0000000 OEBP2(EB Virus Nuclear Antigen 1-Binding Protein 2)0 0 0 0O O
o0000DOOOU0DODODOOUDOOOOUDDOOOODOOOOODOOODO
O000000O0OCENS-HIS3DOO0O000000000000000000
o0000D0OODDOODUOODUDOOODUOODUDDOO

HOGOD OOOOOOODC*00000000000000
o0000ODOOODDOODODOOUODDOOOODOODODOO
000o0oO0o0ooOo0ooooooooOooooo

000000000000 ODOOODODOOODDOOOODOOUDODOOODOOOD
00o00oo0o0o0oo0o0oooUoooUoooooooo

o D0DOD*»O00000*0*000ASPEXO*00000O0O0ODOOO
gooooo-oUopoOoUoOoOoOoOoOoOoOoOoDOoOoODOoOoOoOoOoOO

o 0000**00000*00000*0*000ASPEXO*0 0000000000
000000000000 0000000coq70000OO0OOOO
oc0000ODDOODODOOOUODDOUOODOODDOOOXMOODDOOODOOODDOOODO*XMOODOOODO
O00O0OESTOOOOOOOOO
o000UOOODUOOOUOOODUOOO*WOOULODODOUDODOUODODODUDODODOOODDO*WODOODOUOOO

ooo0oooooooOo0oooooooooo
c000D0**00000*0000*00000*00000* 00000 0*000000000000*00
goooooooo*goo0o0oooo

oooooooooooooo

o00ODUOODOUDDO

o0o0ooO0oOoooop0ooOo0ooooOooooooo
oO00ODOOODOOOOODOOOUDOOODOOOODLODOOD
2-0-0000000000O0O00O0 1,1-diphenyl-2-picrylhydrazyl OO 00 O0O00O0O0OOOOOCOOO
o0000DDODOOODDOOODOOODODOOODO

000ooooOoooooooooooo

o000DUODOODODODDOODDOODOODO

0000000000000 000UOoTBPEDDOOUDOOUDODOODODODOO
o000O0OOOODODOOODDODOOODDODOOODODOOOOODODOOO

0100



10:12

10:24

10:36

10:48

11:00

11:12

11:24

11:36

cor

cos

coo9

co1o

CchO11

chO12

co13

chOi14

goo0oo0o0oo0o0ooo0o0ooOO00-D000000000OO00D0bODOOoO0ODOOOO-
o 0000000000000 DO0O0O0OOREDDDDDDOOOOOn
000UooO0o0ooooo0oooooooo
o00OOOODOOOOOOOOOOOOODODOODOOODODOOODDODOOODODOOODOO
oo0o0oo0o0oo0o0oooo0ooOooooOoooooOoO
od00DODOODDOOUODOOUOODOOO*OOODOOOxXMOOODOO
DDTOOOO0OOO0O0O0O00DO0O00DOOO0O0ODOO0O0OO0O0OOOoUDOOOoOooOoOOoOoOoOo
o0OODODODODDODDODOOOO
00o000o00ooO0o00oo0oUoo0oUoOooUoODOoDoDDo

oJO0000S 000000000 OOOO*xO0OO0OOxO00OO0O0O0OO*xoOo0oO0OoOoOoOoOoODODOOO
oooooooooooooo

0o00ooO0o0oooo0ooooooooo
o000ODOOUODODOOODODOO*OOODUOOODUDOOO*XMODOOODDODOO
O0O(Citrus Tamurana)D OO OO0 O0O0O0OO0ODOOOODOO
o0000UODOOUDODOUODLO*OOUDUOOOLDOOOUOO*WOOOUDODOOOO
0000oo0o0ooooooooo
o0000ODOOODODOODOOOODDOOOODOOODODOO

odbo0odois4s016:450 OOQOOOODO
13:45 CO15 OOOOMCR-70000000000000O00O0ODHADDAO (Dohevanil)O OO

13:57

14:09

14:21

14:33

14:45

14:57

15:09

15:21

15:33

15:45

15:57

16:09

chO 16

co1v

chO18

CcO19

coO20

co21

co22

co23

CchO 24

co 25

CO 26

coz27

ocj00bO0OOODODOUObODOODUOODUOUODbDODbDODODb
goo0o0o00o0o0o0o0o0obOobOooOobOobDOooDOooOobOoobooooDbOoo
ocJ0O0ODOODODODODODOODOODODODUODODO
N-OOOO0bOOoboobobobooooboooboooobon
cb0dbObObDOObDODOOObOObLObODbODbDOD

Madin-Darby0 00O O0O00OOO0O0OCOO0ODOOO0ODOOOODOOOO0ODOOUOOOOOODOOOODOOODOOO
oob0obooooboo0obo0oo0bobU0bDUubUobD0b0OR0ObO0oDo
oc00000D000DDO0ODOO00NDODOODOO00OO0OO00OOSsShanuOD 00000000 O0ODOOODOOOOO
goooooo

goo00o0o0o00o00o0obOooOooMCc4rRODODODOD
cpbgoboobooobobooboooooboboboboooxMwobobxwobobo*xbob0obOobooobobo*mOo
oooobobooog

gooobooooboboboboooo
o00DD*MOODO»*OOD0O00*0O0O000*»»I*010000000* 0000000000000
gogoo

gooOobOoosopUb0obOObOobDOobDOoDOobDOooOoOo
o000O0O0OODOUO*OUOODODODOUOUOUDUOOUOOODO*OOUOUOD

Analysis of the mutants with altered drug specificity of the multidrug resistance ABC transporter Pdr5 in yeast.

o Andreea C. Cunita, 000000000 O0OOCO0ODOOOODOOOODOOODO

Pichiapastoris 000000000000 OOOOOOOOO
c0b0OOOODODOOOUOOOLOLOODbUODbDODOD
goOoss-000oooOo00o0o0o0obo0ob0obOobDOooooDoo
c000000O0ODODOODODODODODODODUODODUOODDODOOODODO
gbobooboboooboooboboooboobobobo
cd0db00obObODbObDODbDObDObDOODOOOObOObOObODbO
goobooooobooooboobobobobobobooobog

ocpgbooxwoooo*xwoUobo* oooo*xUOoboo*x*xwoobLUobo=gooooo
goooobooobooooboboboobobooog

ocJ0O0O0ODOODODODODODODODOOOODO

0110



16:21 CO028 OOOOOOOOOOODO Os-iso-00000D00D0O0OF00000O0O0DOOOOOOOOODODODOOOOOO

16:33

cO 29

upoog
gbooooooeood11:240 OO

9:00

9:12

9:24

9:36

9:48

10:00

10:12

10:24

10:36

10:48

11:00

11:12

DO1

DO 2

DO 3

DO 4

DO5

DO 6

DO 7

DO 8

DO 9

DO 10

DO 11

DO 12

goooooooooooo

o 00D0O0*O0000*ShanLu*0 0 O00O0*00000*00000*00000*00000**0*0000
goooooo=pooooooo==0goooooboooobooooo
oobooooboooobooooooooobooOoOobOoOoOoobooooOoboOoOobboOoOooOoboOoooOboOoooDo
oc0000*ShanLu»*00000*00000*0000*xDO0O0O*=0*00000000000*000
ooooo

vv-BOOOOOOOOOOOOOOOOOOO0DODOOO
ocO000OODDDOODOXMOIDOOODODOOUOODOOOODOOODODOOODODOOODOxMOODOOOODODOOODODO
000oo0oO0ooOoOoooOoooooooo

o000OUOOODODODOOUOOOUOODOUDODOODD
O000000GlymBd28KDOOOOOOOOOOOO
o00UD0OUODODUOOUOOUODOUDOODOOODDOXMOUODO*XOUDOODODDOOODOOODDOODDOOD
*VWO0oo00o0

0000000000000 0O shabondamad0od O O
oO000DDODOOODO*XMOIDODO*MOOODO*XMODODOOODUDOOODODOOO*xMOOODOOOODODOO
Mid-temperature dependent petal oscillation in tulip

o Abul Kalam Azad, Yoshihiro Sawa, Takahiro Ishikawa, Hitoshi Shibata (Dept. Life Sci. Biotechnol., Shimane Univ.)
O0O0O0D0O0OQO Gateway Binary VectorO D 000000

0000000000000 *00000*00000*;oe 000000000000 O*XMO000O0O00OOOOO0
ooooooooooooooOoooooooooo

o Darika Kongrit, Kohji Nishimura, Tsutomu Nagaya, Kazushige Yokota, Mitsuo Jisaka (Dept. Life Sci. Biotechnol.
Shimane Univ.)

Post-transcriptional regulation of Euglena ascorbate peroxidase in response to light.

o Rapolu Madhusudhan, Takahiro Ishikawa, Yoshihiro Sawa, Shigeru Shigeoka*, Hitoshi Shibata (Dept. Life Sci.
Biotechnol., Shimane Univ., *Dept. Food Nutri., Kinki Univ.)

000000000000 0oo0o0o0oo00oDo0o0D0o0o0DDOo0DoDoOoO0oO
o000ODOOODODOOODOODOOO*M DODODOOODODOOODODOOODODOOODOOO*MOOOODODOO
ooooooOo0ooOo0ooOo0oo0o0oooOo0ooo0ooOo0oooOoD
o000IO00OU0COOUOOODDODDOOO*ODOUOOOODDODOOODDOOODDOOODOOOOO*MDODOODOODOO
00o0oooOo0oooo0oU0ooOoUoooooooo

o0000UOOODUODOOUODOOUDOOUDDOO

0O000ODof000000O0O0O0DDODOOUODDOO

o0 O0ODOODODOOODOOODOOODDOOBOOO

gdboogdois3onie210 OO
ooboooobooooboooooboooobooOoobbooooooooboboOoooDo

13:30

13:45

13:57

14:09

14:21

DO 13

DO 14

DO 15

DO 16

goboooooooboooooo

goooooooooboooooboooooooboooon
c000DO*I000D**O000000*00000**0*000000000*00000000
0000000000000 000000000Ocyclo(Phe-Pro)0 000000
gbodUbeoOOO0OO0OOCOODOOOODOOOOOOOOOOO
OO0O00O0Ocyclo (Leu-Phe)D 0 0000000000000
gobOO0deoOO0OOO0DOOODOOODOOOOOOOOOO

go0b0o0y OOoOooOOoOoOooOoOoOobOoOooobOooooog
cOpofjooOOoUOOooOxwOoOOOOOOOoUOOOOoOoDLOOO0OoDDLOOOOxMbOoOoDoboOn

0120



14:33

14:45

14:57

15:09

15:21

15:33

15:45

15:57

16:09

DO 17

DO 18

DO 19

DO 20

DO 21

DO 22

DO 23

DO 24

DO 25

0000000 ThermusthermophilusC 00000000 O0ODOOCOOO
ocd000ODODOOOOODODOOODDODOOODODOOOOD

Modifying the substrate specificity of alanine racemase by DNA shuffling

o Jiansong Ju, Kouhei Ohnishi, Haruo Misono (Fac. Agr., Kochi University)
Pseudomonas putida0 0000000 L-O0000O0y -0000000O0O0O0ODOOODOOOOOODOOOOO
cJU000UibObO00OU0bDbO0OUObDbUOUOUODDbObOUO0 U0ODDbOOO
godoobooooobobooooboooooo
oc0D000D0DDO0O0ODOO0OODOOO*MOODODODOODODDODOO0DDDOOO0@UoODOOoooOoOOoooD*xC00DOoDOo0On
JgddoObOooOooboo0oooOoOooooboboooooboooooo
cO00U00DDOUO*OOUODOOUDODOUODODOO@WUDODODOODOOODO*xODODODOOOO
000000oooooooooooooooooog@AaMi,PM3,PM5)0 00
ocJd0O00OO0O0ODDbUOOOUODbObOOODDOO

godobooooobbooooboboooooa
ocJ00U0O0DLUOUOUODDLOOUOUOUOUDDLUOUOO*DUOUOULODDODOUOUOLODLOOUOO*xXWODOOOoOoOo
Pseudomonas putda 0 000000000

Joo000ocD0O0O0DDOUODDODOM@MOUUDOOODDOO

Helicobacterpylori D 0000000000
oJ000000O0OO0OOOODOOOOOOM@OOOOOOOOO

0130



gobgobougobod

Joogoooodnibd

gobbobbbodgogubboobbbudoooobobbouoooobobon
gobbobbbouodgoooobboo

gobobobboogoggoobo
gobbobbbouggogobbbmobbobbouooad

goooood
o nnOD17:30 - 19:000

gmuggggobobosBtdbbobouoooooon
goodoongoogoogd

ddoodobobbobbtbodooooobbobbbtboooooobo
gogodoogogogud

gmggoooobbobbboodgoogon
Jodoooodonoodoonood

odpobbobbbUoooouobbbilgo0-21000 0000 0d

0140



0000000000000 000
20 00000040

gogoobbobbooooooboboobobood
gobbobobboooguoooboboobobood

gobobobobluotz2100ud 13000 1eb 400 O U
gobbobbbodooooobbbbbddogoo4aooog
UO0OO00DeE90-0003 UUUOUO0O04r78-180JRUU U NN DD DO O U 0852-31-5550

<gogopogds=>
1300 001305 OOOOOO o0dodooooboonoooonoa
1. 13:05 0O 01345 O00000000000000

gobobbobbboogoooobobboooooon
gobboobbbuodoogobbobbbuooooobobbboogo

2. 1345 001425 ggbobobooggooboogo
guoooboggooaou guoooobbuoooooobod
1425 [ 001435 goon
3. 1435 [0 01515 gbooobooooboobon

gooobbob ooooon goobobobboooooobobbobboogo
4, 1515 [0 1555 gboobooboooboobon
gobbobobbuoooooobbbobbuoooooboooboboogaa

gobboobbbuodoooobbobbbuooooobobbboogo

5 1555 [016:35 gogoboooboooggoooobo
guooobbuogoooog guoooobbgoooooobod

1635 001640 ODDOOOOO gobboobboogoooobbo

O 150



oobggobgoobod

odobogbooogobon

oooQ 0oooo
goooboog 00000000000000 0oooooooooog
goooooo 00o0o00O0oooooo 000000O0Dooooon
uoooood Joooo0oooooooo gooo0oooooooooo
goooboog 00000000000 0o00o000oooooon
goooooo 00000000000000000 o0D00000000oo0o0on

ooooo 0oo0o0o0o0o0oooooooo goooooooooooooo
ooooo oo0ooooooooooom 00000000 000000n

ooooooooo

goboogoboboobboooood

ERERE 000000000 oo 000000000
ooo 000000000 0oo 000000000
0010 sfsfsisisfsisiuts 0010 sfsfslslafsls)sln
11015 000000000 11015 000000000
0000 | 0oooooooo oooo | ooooooooo
160117 sfsfsisisfsisiuts 160 17 sfsfslslafsls)sln
18021 000000000 18020 000000000
2201 25 000000000 210 24 000000000

2501 29 sfsfslslafsls)sln
ood 000000000 boo 000000000
ooo 0oooOoOooom 0oo 000000000
0o10 sfsfsisiafslslsln ooo sfsfsisisfslsiuts
110 14 000000000 0012 000000000

DOooD | ooooooooo
150119 sfsfsisiafslslsln 13016 sfsfsisisfslsiuts
2000 24 000000000 17021 000000000
2501 29 0Oo0D0O000o 2200 25 000000000

0160



oot
pogoudubbbbooodubbbbooodubb

Juotgdod



S-1 O000d000oo0ooooooooon
doooddooodoooodon

gobooooboobooxgoobuodooooobooooboobooobooboooboooo
gobbooobbooobooobbuooobboobobooobboooLXxgobooooo
goopoboobobobooddooooooooboboobbbooodddg HPETELDDDOODOOOO
goroxgoouodooboooobooobbooobosostoizdroxgoooooooa
ooobobbooooooobobobosoooobiz-roxXxooooRrRObOoObObOOOODODDOOOO
UOLOXOOUOHPETED D OOUOODDOOOOOSLOXOOUSBS-HPETED DO OODDOOOO
goboOsLoxggilz-Loxggoi-roxtgddooooooooooooooooooo
gbooorLoxXxtgoooboooobuobooboobooboobobooobobooboo
goon
oxgogogoop-obooo0obobo0ooooboobobobOobba -DOD0O0ODODODO
uoboboodooobooobboooboodbbuooobboobobbooobbuoobboon
U0OHisOODDODOOOIleOOODODOOOOOOOODODODOOOOOOOODDbODbOOOOOOOO
DO00D0O00000LOXOAsnO O OHisUOODOODOODOOosLoXooooooooooooo
15-LoxX20 000 b0ddSerf 000D OO0 DOOAsDOLOXOD O OOODOOOOOODOO
o0obooobobdooobobtooobobbooobbooooboLXxugobooooobLox
gobogobobodobobooobbuooobooobboooroxXxgpoooooobooooo
godbobooobbuooobboobobbooobboooo
gboLoxpogooooobgoboooorwoxgboooooobobooobobooboooo
gobobogobbooobooobobuooobboobobooobLboLxugobooooo
ooboboboooooobobbbdoooobobbuoooooobobbooooooo 12-LoX
gon-roxXxggoooooooooooboooboooboboboboboboboboboboobooboboboo
goboooboboobobooobbobboooboooobooobboobobbooobbo
obobgosLoxgois-rox2igboogooooooboobooboobooboooon
uoboodbobooobbooobooobbuooobboobDbbooobboobobboon
oxogoooooobobooobobboooobbuoouobboooobboooobobooo
uoboooobobooooooooobooobboobobooobbooobboobLboon
goobooobboooboooobooobboobobbooobbooobboobobooo
UoBO000oooboobooooboobbooooobbbododubiblad PPARa OO
obobboooobbbbooobrLoxpooooobbboouodo 15-HETED O 8-HETE
UOOOPPARy OUOPPARa DD ODOUOODDOOOODODOOODOOILOX20000000000
gobogooboobodoboobooobbuooobooobobooobboobDbooobbooon
gobooobooosoxpogooobbooooboouoobobboooobbuooLox
gbobooobooboboooborwoxXxpooboboooobobooooboboooboobo
uoboodobooobboooboodbbuooobboobDbbooobboobobbood
ooboooobobooobbooobbooobobuoooo

0170



S-2 D000 0000oooooooog
oo ddon

gogobbbbuodoooobobbouoogooobooon

gobobooobbooobbtooobboobobuooobbooobobooobbOoOon
gobogobooodobooboooboobooobooobbooobbooobobooobboon
goooboobooboooooooobobobobboboddoooombobbbobooooooog
gobooobboobobooobobooobbooobobooobboooDbbooobbUooo
goboogobooodoboobooobobooobooobbooobboobDbooobboon
gobooobbodbobooobbooobbooobbooobboobobbooobbooo
gbobogobooooobobooobobooobooobobooobbooobobooobboon
goboooboobodboobooobbuooobbooobbooobboobDbbooobbooo
gobooobboobobooobobooobbooobobooobbooobooobDbOooo
gobogoobooodobobooobbuooobooobobooobboobobbooobboon
gobooobboobobooobbooobbuooobbooooo

gobboooooooobboooobooobbooobooobobooobboobboo
ggoboboooboooobuooobboobobooobbbooobbuoobobboobnboo
gobobooobboooobtoooboboobobbodobuooobbooobboooboo
ggbobogooboooobooobobooobooobobooobbuooobbooobnboo
gobobooobooobobooobboobobbooobobooobbuoobobbooboboo
ggbobogobooooobooobobooobooobbooobbuoobobbooobooboo
ggoboooboooobooobboobobooobobooobbuoobobboobnboo
gobobdooobboooobboooboboooboboooobooobbooobbUoooboo
ggobobooooboooobobooobobooobooobbbooobbuooobboobboo
gobobdooobbooobobooobboobobbooobobbooobbuoobobboobboo
ggodoooooobobbob oobooboboobobooboooboobbbbobobooooogoooooo
ggoogooboboboobobbodoooooooobobobobbbobodoooooobDbbobobbooog
gobobbooobboooobbooobobuooobbooobooobbooobboooboo
ggobogoboooobobooobobooobooobobooobbuoobobboobboo
gobobdooobbooobobbooobbuoobobboooobbooob bbb booboboo
ggbobogoboooobooboooobuooobooobobooobbuoobobboooboboo
gogobboooobbboooobbododwwuywol bbb O0O0O0OOUoOooLobDDOO
goobooobobooobobooobbooobbooobobooobboooDboooboo

0O 180



S-3 Doboodbboooobbooobbbooobboooobbooon
0000000000000 0000

ddoooboooodddooooobobooooooooooobo b ooooooog AoSH
goddobodoooooooooobooobbooooooobooooboooooon 250 p M
dddoobooooooodooooooooooolpMOOOOOOOOoooooOoOAOS
ddddddddddddddddd0dd00U0dUU0U0UU0UO0OOD Do UOoOoUOOa
DoooddooooooooooooAoSO0OoDooooooooooooooooooon
U0 U UUUUO 4
000dobodoooooAapx)yUoooooooobooooooooooodg (AsA )oogad
0000000000000 AsA 00O DAsA-D 0000 00O0O00000oooo g
dddddddddddd00ddUUUUUOUOooAPXD OO ODODODODOoOoOO
0ddddddddddddd0dddd00dd00000o0o0o0o00o0o0o0oooOoOoOoOOao
oo oo oD oooooDon
APXOsAPX, tAPXO O OO OODOODODOUODOO0DOODODOoOU0OobO0ooooooboooooooan
O0APXOOOOOOO 1 ooooooooooooooooooo Aapxinpoooooooad
ddodbobooboooooooooooboobooooooon s'uoboooooo3ood
sAPXO 0O 0O 0O 0O O mRNA (sAPX-L, -II, -IIHO O O O O O O tAPXO O O O O O mRNA (tAPX-I) O O
0000000 OmRNAOOsAPXOOOtAPXO OO OOOOOOOOoOOoooooooooo
O000000sAPXOOOtAPXOOOOODOOODODUOOO RROODO0ODO0Oooooooooon
0 0000 0 SRE; splicing regulatory elementl] O SREO 0 00D ODOO0OOOOOOOOOOO
dobddoooooobdoooooobooooobooooooAoSOODoooooooo
0odoboooodbooooooooooodoboooo tApXooooooooooooo
D00dootAPXOOO37U Do ooooooo (TpTAP-12) OO0 MOOODOOOODODODO
00000300,1,600py Em*s'0000000000O0O0O0O0O0O0OOOOOODO40,1,000pu E
m’s'0000000000000000000000000000000000000000
AOSO D00 oObUooobuooobuoooboobobooobooobooooboooobooon
OD0000APXOOOOOODODODODOODAPXOOOOOOOOOOOOoOoOoooooooaoa
ddooobobooodoooooobooooooobo APXOOOoooooooob i4000
O00000APXOOOOOO (cAPX-SH OOSOOOOUODOOODOOOODODOODOOOOOOOO
AoSOU 0000000000000 ooooooooooooooooAPXOOOO4Ooad
iUl OoOUOOa
goooooooAoSOOddoooooooooooooooooooooooooooon
il UUUUUUUOUUUO O

0190



S-4 Bacillus thuringiensis 0000 0000000000000

guoouoobbooooouobobbuoooad

U0b0b0O0dobDOoOdl Bacillus thuringiensis (Bt) U0 D O0O00OO00OO0OOO0O0OOOOI1901
goboboooobooobobooBtboobobooobbooobooobbooobbooono
gobobooooboooobobooobbooboboooobbooobobuoonobooobooboo
goobooobooooboboan

BiBOOODODODOOUOOODOOOO0oOooobobObooooobobboooobo tbooooooo
ubobogoboobooooboooobbooobbooobobooobboobobbooobboOon
gobooobboobobooobbooobboobbbooobbooobboobbooo
ggooboooboodoooooooboooboodgooooooboobooboobbboooooon
oboboooboobocCcybOboobd bbb OoOobOoOobOobObOOoBOOOODO
gobooobobooobbooobobuooobbooobboooboboouoBtUUObDbDOOO
goboogobooobobooobbooobbooobbooobooon

BilODOoooobOooobooobobuooobboobobooobbuoobobooobbooo
gbobogobooodbooboooboooobooobbooobobooobobooobboon
goboogoboobodbobooobobsghooobbooobbuooobboobobbooobobg
goboooboboobobooobobooobbooobobooobbooobooobDbOooo
gobogoboobodoobooobbuooobbooobobooobboobDbbooobboon
gobooobbccydooooobbbbbooooooobbbbbooooooooo
gobooodoobooobboooobooobbuooobbooobbooobbuoobboon
uoboodobooobboooboodbbuooobboobDbbooobbooboboboon
oooobooooboooboboon

UO0O0OB. t subsp. israelensts (Bti)) U U 00O Cry4AD O Cryl1AD OO DODOOODOOOOO
gobobogoBiboooooooodddddddddddooo o O
UDO00bO0booobCrydADCrydBU D Cryl1AD DD O 0OD0O0ODOOO0ODOODODO Cry4AD OO
gob1okbal OO0l oooo
OO0Oob0Odz0kbal O045kDal DO OO ODOOOOOODOOOOOGBkDaD DO OOOOOO
Ub0CrydAl 000D 0O0O0O0D0DO0O0O0DLDO0O0 Cryl1ADOOODOTkDa0 DO OODODO
o0bobo00o0oobbboooobobbooobobbOgsekbald32kDal DD OO OOOOOO
gboboooboboooboboooboboobobobboboboboOobUCry4AD O Cryl1A
goboooboboooboobooobooobooobboobboobboobbOoobD
cry4A 000000000000 0O0DLOO0O0O0ODbOU0O0OU0DbLObO0o0oDb0oOoobbUuOLDbOoo
goood

0 200



S-5 Jooooooooobgobobooobobd
0000000000000000

goboodboooooboboooooboooobboobobooobbooobboobLboo
goboobooobooobbooobboobboodbbooobboobobboobboo
gobobooooobooobobooobboobobooobbooobobuoobobooooboboo
gogbooboodoobooobobuooobboobbooobbooobbuoobobbooobnboo
goobooobowrooobobooobbooobooobbooobobooobbooooo
ggboboooboobooobbuooobboobbooobbuooobbooobobooobniigso
gobooobboobobooobbooobboobobooobbooobbooobbUooo
gooogooo

OO0OOHTIV-IODODODOOOO0O0O0OOOO0 cbooobooooboodTvV-IOD oD oo Toooo
ggboboooooogiessuogriv-ugooooboooooooobooooaon
goboooboodbobooobbooobboobobbooobbUooobbooo
ggbobooooooobbooobbooobooooobooobbuoooboon
ggno

gobooeeCsrubuogooobogoooboececsrfiobbbooooonbooboooaon
ooobooobbdooobboooobooobbuooobbooobDbooobbooo
goooogobbooobooobobooobobuoobobooobbooobboon
goboooobbooobbuooobbooobbooeecsrodbbboooboog
goooooobobobbbobotdoddoooobobobbbbbooooooo oo
gogoboooooggiloooobbuooobooobbooobbooobooon
gobobooobbooobobooGeecsrUbboooonobobbooobobobooan
ggobooboooooobbobbooogNobhoboooooobbboooggsboo
ggoboboooobobbooobobbboooobbooXxtogobobbooooo
gobooobobooobbooobobbooobbooobbouooboboo

gopboogso bbb boobobbooobobooobbooobboooono
gooooogoooooboooooobobooobobobooobooboboooboDbo
gobooobooboodbobooobbuooobbooobbooobboobDbbooobboOon
goboooboboobobooobobooobbooobobooobbooobooobbOooo
goboogoboodbobooobbooobooobbooobbooboboo

0210






Jobotbotd

Jobotobd



ooooo Doodboogbbooboobboooboobod
000000000000000000000000000000

gooooboooobooboboooboooooobOoooboooDboooboooboooooo
0000000000000 bOO0o0D0bO0o0o0OoO0o0ooOo0OooDDbOOoO0oDObO0o0oooOOoobOOoOoooDOoOon
00000000 DOO0D0O00DbOO00bOO0o0oo9YDoOo0ooOo0bOo0oo0DLOo0oDbOo0oDDbOoOon
ooobooobooooooboooboobobooooDooobOoooDboooDbooooooooon
0000000000000 OO00D0bDOo0ooOoO0o0oooOooDOo0oDbOOo0oObOOoooOoOoooDoOon
0o0o0o0doOodoooooDbO0o0DbOo0obOo0o0ooDo0ooDDOo0DbOOo0ooOoOOoo0DbDOoOooDDOoOon
00oobooboboooboobobooooon
0.0000 -ooooooag -

0000000000000 DO00DoO0DOo00oDOo00ODoOODOO0ODO0ODDOODOODOOD2BO
H4 O¢ -(y -GlutamyDlysyl D 0000000002800 0000000000000O00O00DOOOO0O
0 0O 0O O Transglutaminase[] 0 O Transamidation 0000 OO O000000000O0OOOOOOOOO
000000 bO0o0o0oO0o0obOo00oo0bOO0o0DoO0o0oooo0oOo0oo0DbOO00DbOOoooOoOoooDooOoOn
ood
0.000 -000b000boobooooooag -

0000000 DbO0o00ooDbOO0o0o0ooObOO000oObObO00o0ooObOO00o0oDObOO00oo0DDOoOOoOoooODOOoOn
ooo0oooboooboooooobOooobOooobooooooboooDboooDboooooOoon
O000O00O0O0OONAAPOODOODOCcDNAOOOOODODOODODOODONAAPODODDOODOOODOOODO
0000000 bOobOo0bOcOoboDOoobOopDoOooDoobooobOoooOon

000o0o0oboooboooooobooooo @SS )yoonoooooooooooooooooo
gooGeSSO000d0OoOonoOoOooDbOoO0DbO0O0nOonOn-Methyladenine O0-MeAdeD O OO OOO0O
0o0o0oooOodooOo0DbOodo0bOo0obo0o0ooDo0oDDbOo0obOoo0oobOoOooDbDOoOoDDOoOon
goooooobobooboobooboobooooooooOooboobO” oboo ooooooo
Asterosaponin-0 000 000000O0D0DODODOOODODODODO 200 -Hydroxy-6a -O-{6-deoxy-3 -D-
glucopyranosyl(1l - 2)- B -D-glucopyranosyl(l - 4)-[6-deoxy-B -D-glucopyranosyl(l - 2)]- -D-
xylopyranosyl(1 - 3)-6-deoxy-f -D-glucopyranosyl}-3f3 -sulfo-oxy-5a -cholesta-9(11),24-diene OO0 00 0O O
0000000000000 00000DO000D00D000000 1-MeAdeDOOOOOODOODOODOODOO
O-MeAdeOODOODOOOOOOODODO MPFOOOOOOOODODDODOOOOOOODODODO
MPF Ocedc20 000D 0O0ODOODOOOOONAAPOODOOSerD 0000 DO0OOOO0OODOOOOO
0000000DOO0o00O0oDOoOooOo0obOoooOooooog
.00 -0-00000D000 -

odobooooooobooooboooboobobooooooobOoooboooDboooDbooooa
00000000000 Jaspisinl JaspisO O OO OOOOODOOOOOOOO 3,4-Dihydroxystyryl
sulfate0 000 0O0Jaspisin D OO0 0000000000 DOO0ODODOODODOOODODOOODODOOODOO
00000O00b0o0b00o0ob0boboobOo0ooo0ooDoobO0oobO0o0oboobOoobOon Jaspisin O
Matrix metallo-endoproteinase (MMP) 00 00 00 O O O O O O Astacinl] Metallo-endoproteinasel] Thermolysin
U 0 O Metallo-endoproteinasel]l J J J U Proteinase U 0 U 00000000 JO0O0oOoMMPOOOO
oo0ooboooboobon
4.000 -0000OO0O0O0OO0ODOOODOoDOO -

0000 DNAOODOODODOODODODO sO9Y 0000000 DOO0ODODOOOOODOOODOd
Cephalosporium aphidicolald Harziella entomophitla0 DD DD OOO0O0O0DO0OOOO OO Aphidicolin[J
OO0 DNAOODOOOD DNApolymerasea 00 Oe ODO00OO0O00OD0OOO0OODOOOOOODOOODOOO

0230



O000000D00OAphidicolinDO0OO0OODOO0OD0OOODODOO0ODOOODODOOODOOODODOODDOO
U0 AphidicolinD0 00 000000000000 DOO0O DODOOO0OO 00o0oobObOo0ooobobooo
Ubooobo0bO0Irine A2 J000000O0O0DOO0OOOOODOO0ODLOODODOODOODOO
oooboooboobobooboboobboobooobooobooboboobobUooboboobobo
goooobbooobobooboboooboooboooboooboobooboobboobbooboo
goooobobgoobobooobooobooobooobooboboobboobboobboooboo
oooobogon
obooooooooobooboboboup280 00000000000 DOODOp28 00 00O0O0O0OODO
p2800b00oOooboboobobooobboobobooobooobooobbooobboobLboobo
oobooobooboobop28 000000000 DOODODOODODOOODOOODOOODOO
gobooboobbobbooboobiboobbo0obdobOdd Transglutaminasel U0 000 OO
Uo0o00b0o0obobb0ob0o0b0o0obOobibOobOd Transglutaminasel OO OO0 O0O0O0O0O0O00O0O
00000000 b0o0ob0o0obObo0bO0o0obO0o0bDbOoU0bOdU TransglutaminaseO OO O OO0
goboooboobooboobbooboboooboooboooboooboboobboobbooboo
goboobooboboboboobuoobooboooboobooo
5. 0000000b00o0oboobobooobooboboo
gobooobogooboobooboboobboobooobooobuooobooboboobbooobo
goobooobbgoboboobbgoobbooobbooobooobboobooobbooobbooob o
goboobooboboooboobooboboobooboobobD-ooboobobobooboobo
gobobogoooboobboooobbboooooboobooooooboobooooobbboooooboobobogoo
goboboooboooboooboooboobboobboobbuoobboobbooobbooobo
goboooobooobooboboobobooboboobboobboobooobooboboobDbo
gobooobdoooobooboboobboobboobooobooobuoooboobboobobo
Uo0o00o0b0o0obOo0oboobddAncorine JODOO0D0O00O0O0DOOD Ancornioside A OO0 O0O
oooboooboobooboobobooboboobbooboooboooboooboooboobobo
goobooboboobooboobboooboooboooboooboooboboobboobbooboo
gooooboboobobooboooboooboooboooboobDboobboobbooboo
ooooboooboobo
goboooboobooobbooboooboooboooboboooobooobboobbooobo
goboooboooboooboooboobboobboobbuoobbooobbooobooobo
gobooobooobooboboobobooboboobboobboobooobooboboobDbo
gobooobooooboobobooobboobbooobooobooobuoooboobboobobo
gooobooboobgoooooboo

obooos4b3vdoooobooboboboooooooooooooooobooboboboDbOoD
gobboooboooboooboooboobboobboobbuoobboobbooobbooobo
goboooobooobooobooobooboboobbooboboobbooobbooobbooobo
gooboboooooooboooooobboooobobbooooobobbooo™oobboboooon
gooboobboobooooboobtboob™@booobooobooobooomWbobboobog
oooooboboooboobobomoooboooboobbooboboobboobboobboob o
gbooboomuooboobooobobooboooboobboobboobboobbomoboobo
goobooboboooboooboooboobboobboobboobooomoobooboobo
ooooboboombooooobobbooooobboooooob bbb boooobobboo
gooboooooobomboooobbbooooobobboooobbbooooobobbooooon
gooboboooboobgooboobooboobooboobobboboobooboobooboo

0240



ooood  Doubooooobbogooooog
00000000000 0000000 0000

U goboobod ob0ood
U gobooo gooboo
U goooobod obood

goobooobboooboooboooboobobooboooboooboooboobbooboo
ooobooboboobobooboooboobbooboboobooobooobooboboobDboOon
gooboobbooboooobuooobooboboooboooboobboobbooboboooboon
goooobbgoobooobuoooboboobboooboooboobboobboobbooobOoon
ooooobobooboooboooboobboooboooboobDbooboboobooobOooo
gboobooobogobooobboobbooboooboooboobbooboooboobbOoon
gooboooobobbooooobbooooboboooobobboooobobbooobDbbOooon
gbooooboobooboobbooboooboobbooboooboooboobboobobooon
goobobooboobooboboobooboobobooboobobbobooboobooboboo
gobooobgooobooboboooboobobooboboobbo0boooboobDbooobOon
goboooboobobooboooboobbooobboobooobuoobboobbooobooon
oobooboboobobooboooboobbooboboobooobooboboobobOoobboOon
gboooboobobooboobooo
gobooobooboboobbooboooboooboooboobboobDboobboobo
gooobooobooobooobooobooboboobbooboboobbo0y boobboob o
gobtbody —gooboooobobooobooboboooboboobboooboooboobboooboboon
goooogooo
goobogoobbooooobobboooooboobboooooboboooooobobooooobbbogo
goooobbooboooboooboobboooboooboobobuooboboobboobOoon
goooobobooboooboobobooboboobboooboobDboooboobboobOoon
gobobooooooobmoboboooobbboooooobbooooobobboooobboboooooboo
oooobooboboooboobobobobooobooobooo
gb ooobooobgooo
goboobbooooboboooobooobboooobobboooobobbooobLbbooo
gobooobgoobobooboboooboobDbooboboobbooboooboobDbooobOon
goboooboobobooboooboobbooobboobooobuooboboobboooboOon
goooboooboobobobobooo
gbobobdooobbooooobbooooobobobooooooboboooooobobooooobobobogo
goboooboooboobboobbooboooboobboobboobooboboobboon
goood
gobooobooboboobooobooobuoobboobbooboooboooboobobo
goboooboobobooboooboobboooboooboobboooboobOoobooboboo
gbooobgoobobobobooboobooobooboobooobon
gooobooooobooboboooobbboooobbbooooooobobbooooDbboo
gooobooooobboooobboooobboooobobbooCoooboboooooo
gobooobgooboobgooboooboobobooboboobooobuoooboobboobooon
oooooooog

0250



ooooboooboobooboboob0oo™@oooboobooboboboobooboobOoo
gbooobooboboobooboobon
gooobgooo
ooooboobobbobooobooboobobDoobooboobobDbobDooboobOob
gooobooboooboobooboooboobooboboboobuoobobobobooboobooo
goooboooboboboobooby oboobobbOoboobUoU0y —bDbOOobDOoOobOooboboo
gogno
yoooboobooooboobooboboobooboobobbooboooboobooboo
oooobooboboobooboooboobobooooDoobooboobobDooboobobobooboo
goooobooobobooboobobobobooboobooboobooboobooboboobo
goooboobobooobooboboboobooobooboboboobDooboobUoboboboobo
googobogbooboobooobobooboobooboboobooboobuooboby —00O0D00O
gobooboooboooboobobooobooboobobboobooboobobDboobooobooo
gooboboooboooboobobobooboooboobooboboboboooboobOon
goooboooboobooooobooon
oooobooboboooboobuoobobooboobooboboboboooboobooboo
gbooobgoooboboobooboobobooboobooboooboboobuooboobboobo
oooom
gooboboooboooboboboboooboobooboboob0oobooboy bobDoobDOoO
gboobdby —000bO00obOobboOobo0oboobobDoobooboomuoobooboon
gobooboboooboobooby bOo0obO0o0bdy —ODbDOoOobDOoOobOoOobOobDboOobOoobo
goboogbooboooboobobooboobooboboobooboooboboobooobooo
gooobooobooboobobobooobooboobobooboobobobobooboobooo
ogoooboooboobobooobooobooo
goooboomoobooboobooboobobboboobooboobobboobooboon
goooboobobooboobobboobooboobobDboobDooboobUoboboboUobo
goooobooboobooboobobooboobobboobooboobooboboobooDbo
goboobooobooboobooboooboobobobobooobooboboo
gooooooboobobboobooobooboobobooboobobobobDboobDooDbOon
U0y oboooboooboobobbody —0obooboboobooboobobooboobooo
goooboooboobooboboooboobooboboobooboobobDoobDoobooo
gbooobooboooobooboooboooboboobobooboobobbobooboobooo
goooog
ooooboobobooboobuobobobooobDooboobooDbooDooboobooboo
goboobgoobobooboobooboobboobooboobooboboobooboboboonoo
oooobooboboooboobobo
goooboooboon
gooobooobooboobobooboobooboboobooboobobbooboobDOon
goooboobobooobooboboboobooobobobobDoobDooboobUooDbobDoUbo
googooboobooboobooboboobooboboboboobooboobobDboobOooDbo
goobobooobooboboboboooboobooboboo
goooobgoobobooboobooboboobooboobooooboobooboboboboobo
gooopoO0oO0O0bOO0OOO0bDObOOO0OOODbDOO0OOODODOO-ODODOU0OOODObObOODODO
goooboobobobooobooboboobooboobobDoobooboobUoboooboUobOon

0260



goooboooboooboobobooobooboobobooboobobobobDooboobooo
gooobooboooooboobooobooobooobobooboobobbobooboobooo
goooboooboboboboobooobooboboobooboobobboboobooboboo
goooboobobobobooobooobooboobDoobooboobUobDbobDoobooboboo
googoogn
ooooboobon
gobooboooboboonoobobbobooboobobboobooboobooobooboon
gooobooobobooboboo
gooboooobooobobobobooobooboobobboobooboobobDboobDoobLOon
gboobooooboobooboboboboobooboobooboobooboobo
oooood
gboobooboboobooboobobo
goooooobooobooboboobooobooboobobooboobobobobooboobooo
gooobogooboobobooboooboooboobooboobooboobUoboboboDoobooboboo
gooobgooboboboobooboobooboobooboobooboboobooboobooboo
oooobooboboboboooboobooo
goboobooboobooboobooboon
gooobooboboboobooboobobobooboooboobooboboobooboboboonoo
oooobooboboooboobuoobobobbooboooboobuooobooo
goboobooboboobooboobobooboobooboboboboobooboobon
goooboobobobobooboooboobooboobooboobUobobobDoobooboboo
gbooobgobooobgn

oogd
goboooboobobboobooboobobbooboobooboobobbooboobOoobo
ooooboobobbooboobuoobobboobooboobooboboooboobooboo
gboobogoobobooboobooboboobooboobooboobooboobooobo
gboobobooboobooboobooo

0270






U oot

Jobtbobd



goobobn obbobobobobobooooooooobn
00000000000000000000D00000D000

guooobobogoaad

goboboooboooobosboodbo20bbbdoobbbo00UDbD b boooo
goobooodooboooobooooboooobobooobbuooob b o obbooobboo
UobogubbooobbdUdprobingl D O0ODODOO O OO0 O ODDLOOODLODOOODLDO
ooooooobobobobbbbbbbot0ddddy U0b oobboorGcObODOoooobooOFG
gboboooboboboobobobo oo bobobobooobobuooboobOorGh g
goborGhOOO0OO0000 UUObLDbh UbobbbbooooobobbboooooobooboFen
goboooobob0o oobbo bbb bbtboooobbbooooobobbobooo
goobo ooboog boogoobuooobbooobooobbooobboobboo o
gogodoouo oo obobbbbbooodooooUooobbbbbobbboUoUo oboboo
RN

goboon goooboooobooobooooooooboooooboon
goobobobobouoooooboboon

ggoboodooobooobboooboboooobboooobobuooobbooobboo
gogoboodobbbooobbooobbbooobboodbbooobboooobo
gobobooobbdoooboboboooobobooobobooooobobooobobooobobog
ggoboboodoobobooobbooobbooobobbooobobbooobbooobboo
ooboooobobooooboon
gobobooobobdooobbooobobbooobboooobobooobobooobLboo
ggoboodobbbooobobbooobbooobbooobbboooLbbooobboo
UobooobbogobnddPseudomonasputideHKS0 0 D DO 0000000 OOO0O0OO
gobooobbooobbooobboobbuooobbooboboo

gobgoon gouodobobbooduobboboduuboobuuubooouod

gogobbobbogogoobon

gbobogobbooobooobbooobboooobooobobooon
L.gbobdooboboooobooobboz.0gobboobobooobbooobbos.on
goboboooboouob4.0b000b0DbO0O0ObbOUO0ObDbOOUObDbDUOOSUODbOOO
obobooobobooboobobooobobooebo0obo0obOoOobOOobOoODbDOn
gobooobboooboooobooobyzgsidonbooonoo

. 0bdoobboooobooobbooobboob0 bbb boUoLboon
gbobooobooboboobobobooobobooboobobooobo2.0b0ob0OoOoDOo
uoooboooooboobooooboboooobboooobboooobLbooubbboboobLbobog
gbbooobboodbbuoouobos.oobboobbuooobboobobbooobbuoooo
gobooobobooobbooooobooobboooobooobobooooo

0 290






Juotuod

Jobotdbobd

oooboobooobooobooboobonon
gobougooboobbuobbouoooon



A-1 dddoooooooooobobobobobbbbboobbbobobbbbbbbb

ddddoooooouoooo
o Armnold N. OnyangoO O OO O*0 00000 000000000000 000O0OO

oooo*ooboooo=gooooo==0oooobooog

goobooooboboooobbbooooobboooobbooooobobboooobbooon
goooboooboobe-0b000O0O0Ob0OO0ODOO0ODODOOODOODOODODOODOODOOnO
goooobogobooboooboooboobooobooobooobooboooboooboooboo
gobobooboooobecc/OMAPOD DO ODDODODOODOODOObLDOODLDOODbOODDbDOOn
ooooboobobbde -OD0b0O00obO0oOobOobObOobO0ooboobUoboboboobooboboo
gooooo

A-2 Benzofuran J OO0 0O0ODODO0O0O

ocboobuoobOoobobobooboog

OO00O0OBenzofuranD OO OO0 O0O00O0ODOOOOOODOOODOO
000O0ddononOO benzofuranO O O O O dehydrodiconiferyl alcoholl DCAO OO OOOOOOOO o-
methoxyphenold 0 000000000000 0OOOO0OOOOOODODO EvansO OO ODOOOOQOGQOQd
0000000000000 D0000DO000000D0000D0O000000 benzofuranO OO ODOOO
J000ooooooooooboboboboObO DIBALHOOODOO (+)-bCAO 16000000 1600000
00990 eel 00D0O0O0D0OODOOO0ODOOODOO grossamidel 00 O00OO0OOOOOO0O TMSIOOO
0000000000000 00 benzofuranODOOOOODO HeckDOOOOODODOO 980 eeld (+)-
grossamide] 170 0 0000400 00000000O00O0OO0O

A-3 0000000000000 @)-00000000000

ocJO00O0OOLOODDOODOODbDOODO

0000 00000000000 000000O00000000000DbO000DbO0O0O0O00Oad(1S,4S,58,85)-
4,8-bis(3,4-methylenedioxyphenyl)-3,7-dioxabicyclo[3.3.0]octan-2-one(J D 0 0 0 0)HO OO OO OO O OO
00ooooo L-oo0obooobobDbDbDbDbbDbDbDbOo0O (BR)-3-[(R/S)-(3,4-methylenedioxyphenyl[]
(triisopropylsilyloxy)methyl]-4-butanolide 0 O O O O OO0 OO KHMDSO OO OO O OOoOOoOoOoOoOoOoad
0000000000 boobobooobuobobooosNODODooDoobooboobogno (2S,8RAR)-3-
hydroxymethyl-4-[(S)-(methoxymethoxy)(3,4-methylenedioxyphenyl)]methyl-2-(3,4-
methylenedioxyphenytetrahydrofuran0 0 0 0000000 0000O0O0OOODODOOOOOOO (+)-00

oooobooooa

0310



A-4 00000000000 GR)IOGS)-HETEDOODODOODOODOODOODOO

ocbOoOobOobOOoOobOoOoDbOobDO

000000000 methyl (2-oxocyclopentyl)acetateD D O 00 OOO0O0OO0OO0OOO0OOOOO 99%eel
methyl (1R,2S)-(2-hydroxycyclopentyl)acetate 1[0 [ (18,56S5)-2-oxabicyclo[3.3.0]octan-3-onel] 00 [0 00 0 O O
OO0000GRUOOSSHETED DOOOOOOODO RO O (S)-ethyl 5-benzoyloxy-6-formylpentanoate 2
oooooooooa

000000010 -O000D0DOOODODDOOOOOOOOOOOOODODO (BR,6S5)00 (5R,6R)-6-
methoxymethoxy-7-(tert-butyldiphenylsilyloxy)-5-heptanolidel 0 0 0 00000 0OO0OO0OO0OOOOOONO
ooooo (bR,65)0 O (bR,6R)-ethylb-benzoyloxy-6-methoxymethoxy-7-(tert-
butyldiphenylsilyloxy)heptanoate 30 O O 00 99%eed 0 0 O6SO06R300000OOODOOOOOOMONO
dodoooRr20000

A-5 Ooo0oooobood@oos)-6,7-dihydro-5-HETEND D 00 00O OO0O
HEN
oJ0000000000000000000000000

000000000 methyl 2-oxocyclopentylacetateD 0 00O O OOOOOOO methyl (1R,2S)-2-
hydroxycyclopentylacetate 10 [0 (15,565)-2-oxabicyclo[3.3.0]octan-3-one 20 O O (R)J O (S5)-6,7-dihydro-5-
HETEO ODODOO

0000000 100200000000000 Baeyer-Villigerl OO OO OOOOO (BR)O O (BS)-7-(tert-
butyldiphenylsilyloxy)-5-heptanolide 0 0 0 0 0000000000000 OODODOOODOOOOOODOO
O0099%009%%eel 0 000D D0O0O0O0O0O0O0OO0O0ODOO0O0ODOO0OOOOO WittigdOODOOOooOo
(RO O (S)-6,7-dihydro-5-HETEO OO DO OO OODOOO0DOODO

A-6 gogbooooooogobood

gb0ddb0oO0OO0OOOO0ODOODUODODODOODOODbDOO

goooboboooobooboooobbboooobobbooooobobboooobboooobbooooo
goo.ooboobobbooooboobooboboboboob .boboboobooboobooboo
goooobogoobooboooboobooobg .obgooboooobboooobbooon
gooooboooboobooobooboboobooobooboboobboobobooobooobog
gboogoogo.

gooobo0obo0obopobooboobonb SharplessU OO0 O0O0O00DOO0ODOODODOODOODOO

UOLawessonU U OO OD0DODOUOOOO0O0OO0OODODOOO. 0000000000000 O0oOOoOboODO
googogo.

0320



A-7 OO00bO0oboobobobO0odobdbdMiraziridine AD OO0 OO

gobdboOdbO0obOo0obOoOobOobOOObOObOoObOobDDbDObDO

00000000 Theonella mirabilisd O O O O O O miraziridine A in vitrod O O O cysteine proteasel]
OOcathepsin BOOOOO40 00000000000 OO0OOOOOOOOOOOOOOOOOOOO
miraziridine AD D 00000000 D0D0O00OO0OOODOOOO0OOODOO0O0O0O0OOODOO0O0OO0OOO
0000bOO000o0oooobOooooobooobooooa
O000000OMiraziridine ADO O OO 000 0O0O0OOODOOOOOOOODOOOOOOOOOOOO
O00dd00OoOooooooosooob0b0b0Ob0Ob0bo -OO0O0000O0D0EvansOOOOOOOOQOGOOd
OwittigOOOOODoODOo0Ooooooooooooooobooooooes,3as) uonooooooooooo
oodooooooooooooooon

A-8 Positive and negative modulation of Bombyx mori adenylate cyclase by
derivatives of biogenic amines
o Md. Anwar Arfien Khan, Toshiya Nakane, Hiroto Ohta, Yoshihisa Ozoe (Dept. Life Sci.
Biotechnol., Shimane Univ.)

Nineteen 5-phenyloxazoles (5POs) were examined for their ability to modulate adenylate cyclase (AC) by
measuring cAMP produced in head membrane homogenates of fifth instar larvae of the silkworm Bombyx
mori. Among the compounds tested, 5-(4-methoxyphenyl)oxazole (MPO) and the 2,6-dichlorophenyl
congener showed the highest activation of AC; both compounds produced approximately half the level of
cAMP produced by the action of octopamine (OCT). OCT receptor antagonists attenuated MPO-stimulated
cAMP production. In contrast, 5-(4-hydroxyphenyl)oxazole (HPO) and the 4-cyanophenyl congener
attenuated both OCT-stimulated and basal cAMP production. A tyramine (TYR) receptor antagonist
inhibited the negative effect of HPO. These findings indicate that the 5PO class of compounds includes both
positive and negative modulators of AC in the heads of B. mori larvae, and that MPO and HPO are OCT and
TYR receptor agonists, respectively.
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A-14 Oviposition deterrent from Bitter gourd leaves, Momordica charantia to a
leaf miner fly, Liriomyza trifolii
o Daniel Bisrat, Kashiwagi Takehiro, Tebayashi Shin-ichi, Chul-Sa Kim and Horiike Mitio
(Fac Agr. Kochi Univ.)

Lirtomyza trifolii is one of the leaf mining flies native to North America. This insect is well known as a
typical polyphagous pest in the world, whose larva feeds on many economically important plants. During
field study, we found that this insect fed and laid eggs on cucurbitaceous species but rarely attacked M.
charantia. Only very few ovipositional marks were observed when kidney bean leaf was soaked in the
methanol extract of M. charantia leaves and allowed the insect to oviposit on it. So in this study, we try to
isolate and characterize the ovipositional deterrents of L. {rifolii from M. charantia. The active methanol
extract was then dissolved in water and partitioned with hexane, diethyl ether and butanol successively.
Repeated column chromatography of the active butanol partition on silica gel eluting with ethyl acetate and
methanol gradients and followed by HPLC led to isolation of four active triterpenoids.
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C-22 Analysis of the mutant Pdr5p ABC transporter with altered drug
specificityin yeast
o Andreea C. Cunital OO O O0OO0OD0O0OO0OO0OO0O0O0OO0OOODOOOCOOOOOOC

Pdr5p, a drug transporter that belongs to ABC superfamily, mediatesresistance to a broad range of
compounds in yeast. However, the mechanism(s)by which Pdrbp recognizes, binds, and transports its
substrates are poorlyunderstood. In an attempt to identify amino acid residues important forPdr5p function,
we constructed mutants with altered substrate specificity and tested for their ability to confer resistance to
various compounds. Inaddition, we found that wild type Pdrbp is involved in the import of someorganic
compounds, contrary to the "classic" concept of functioning of ABCtransporters.
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D-5 Mid-temperature dependent petal oscillation in tulip

o Abul Kalam Azad, Yoshihiro Sawa, Takahiro Ishikawa, Hitoshi Shibata (Dept. Life Sci.

Biotechnol., Shimane Univ.)
Tulip petals oscillation, flower opening and closing is repeated at least two weeks and then petals fell down.
We could produce this petal oscillation in the dark by changing the temperature accordingly. During
oscillation, opposite petals' apertures were proportional to water content that is almost three times at 2000]
compared to at 5000 . Ruthenium red, a Ca* channel blocker and BAPTA, a Ca* chelator inhibited petal
opening and water movement at 20001 almost by 80 and 90% respectively. But they had no any effect on
petal closing and water movement at 5000 . Phosphorylation of a 31 kDa membrane protein at serine and/or
threonine site at mid-temperature by membrane associated CDPK, and its dephosphorylation at 500
suggested its possible involvement in the tulip petal oscillation.
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D-7 Cloning of a novel allene oxide synthase from potato stolon

o Darika Kongrit, Kohji Nishimura, Tsutomu Nagaya, Kazushige Yokota, Mitsuo Jisaka
(Dept. Life Sci. Biotechnol. Shimane Univ.)

Allene oxide synthase (AOS) belongs to the family of CYP74. This enzyme is involved in the synthesis of
plant biological active compounds. AOSs from various plant sources, which are found to be specific toward
13-LOX derived products, have been cloned. However, none of them has been reported to be 9-specific AOS
except barley AOSs, which can use both of 13 and 9-LOX derived products as substrates. Potato stolon has
been used as a plant material in order to clone 9-specific AOS because the presence of the enzyme activity in
this tissue has been reported. Potato EST data base search as well as 3'RACE strategy were performed. Full-
length fragment of about 1.5 kb was obtained. The sequencing data indicated that 3 closely related isoforms
of the enzyme would exist. The amino acid sequence has approximately 55 and 50% identity to the known
potato and barley AOSs, respectively.

D-8 Post-transcriptional regulation of Fuglena ascorbate peroxidase in
response to light
[0 Rapolu Madhusudhan, Takahiro Ishikawa, Yoshihiro Sawa, Shigeru Shigeoka*, Hitoshi
Shibata (Dept. Life Sci. Biotechnol., Shimane Univ., *Dept. Food Nutri., Kinki Univ.)

To understand the regulation of ascorbate peroxidase (APX) in algae, we studied the induction of APX in
FEuglena gracilis Z. during light adaptation. When dark-resting Fuglena cells were illuminated, both the
activity and protein levels of cytosolic APX increased by nearly 4-fold in about 24 hours of illumination.
However, Northern hybridization revealed a constant level of APX transcripts during the light adaptation.
Cycloheximide almost completely inhibited the induction of APX where as actinomycin D, and a -amanitin
did not have a significant effect on the induction, suggesting that the light induction of APX is post-
transcriptionally regulated. The APX induction was abolished by norflurazon, an inhibitor of chlorophyll
synthesis. Our results suggest that the post-transcriptional regulation of APX is dependent on the
development of chloroplast.
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Two alanine racemase genes in FE.coli and Salmonella, alrz. and alrs, were DNA shuffled. Shuffled genes
were put into E.coli alanine racemase deficient mutants, TKL10 (alrs dadX) and MB2795 (alr dadX).
Recombinant cells with functional alr genes grew without D-alanine in the media. We randomly picked 50
clones from each transformants. All clones contained chimeric alr genes between alrz and alrs: and showed
the intermediate racemase activities to both L-alanine and L-serine. To screen clones with higher serine
racemase activity, shuffled genes were put into serine auxotroph stain UT5028 (serB). Three clones grew on
minimal glucose with 5 mM D-serine. When the racemase activities were measured, none of three
showedhigher affinity to L-serine than parents. Instead their specific activities were much higher. His-tagged
versions of these racemases, along with His-tagged two parents, were purified. The Km and Vmax of three
clones were not much different from those of parents.
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