Joodoodoosouudn

Jodddduooog
03130000

o200 00ogooooooogogn

0O 020050 O 0O 220101 O O
Jdodogouogsotonogn

Joodoodoogod






EIILKFEE T v /N A

B3 50 AR =HE
(A U215)

. AR P
L]

0O INAE

(5Fak 8 %)
[ ™

-y =
(fxB=)

L%

= [EE 53 B




[ LR RN 50 B FEE =

- X]

=

Ly
e

i
m@iﬁ@ﬁm

[EENENNNENRNNEN]
[ENNEENN NN
(RN NEEERENNNNNN]

ol
o

IR ENNEENENENN|

e FE

I mze=

1B

H—ERNDLH—
L1 L

ERrdng5-

7Y

O zekeor O

i 5 B
AAAAA g g Lk
BTWG ol © e [ A
=11 o [ATTIITIIE]
= |
{1 ﬂi = | = 4
=T 1ALl -,
ZHMF—IL
2 rzrx [ S
& b
R—n

39

a

,
wha

KA

E,IL

T
TR
[QA:%:%_,F—Q—H—-—-—! — o
L
Iz
Eiie L]
% @ ﬂmnﬂftm_g :F'
[ERERENEEENANEN)
%fﬂz oo o
[ENEENRENENEEEY)
AR
% M K
Orrrog
ZBaYR— (4098 A
—10 [T
AP | e— S E
Ay AR AR RN AN [T
[ ] =;—|
T W O 9 1
Sy -
K74 ® 1k
T
il _—

020

aE LV

RTERE

2 [

AEB

XA RIS
XU

SdE et A o A48
mEs BRIG




Jooggoogosougon
Joodboodooobodbi1iagdoodooood

ooogo
13:06014:26 OU0O0OO0O0O210000000000000000
00000 booboOoooOooooooo

guobobtooobobuooooobbuooobbuoooon
gooboboboobobbbboodooooand
gboobooooooooboboobg

goooobbbobobobbobobbdddooooooon
gooobbbobobobbboobooodoad
gboobobooooooobo

14:25014:45 UOUOUOUOOO0OO0OO0O0O0O0O0OO0OO0OOOOOOO

14:45015:06 20040 000000000000
goooobobobobobbbooooa
goobobboboobbobbooooa

gbooboooooobooboboooooo

15:100 1720 UODU0O0O0O0OO0OO0OOOoOoOobDbDboObODOOD

bbb oobbuoon
11:0000 16:30 O OO
10:000 13:00 DOOOOO0OOOO

1
2
3

10:00 OO0Oooooooon
10:16 DO Moo

) ( 11:35 O00O0mMoo
) (

) 10:30 OOMOoOoOooOO (

) (

) (

)

11:50 OO0Ooodmog
12.06 ODO0OMMIOO

1220 D0 M OoO0Ooooon
1) 1236 OO0 ono

P~

10:45 0OO0O0OO0OOmog
11:00 OOOOMmO0O
1120 D0 MOOooooooon

5

(
(
(
(
(
(6

Uooon

18:000020:00 UOU0O0OOOOOOOOODOOOO
ggboooobogbboouooooboobobooooboooboobooboouod

030



gooooooon
goddooooood

gboobooobobobobooboobomoobobooooooobo

god

god

goo

oood

god

goo

15:10

15:20

15:30

15:40

15:50

16:00

16:10

oo0oo0o0o0o0obO0bOOobOOooo0obOobOooooOooboOoboboooooo
ocJ00DOOOODOODODUODUODODUODODUOODLOUODODODODODODDOUODbDODO
oooboooboboooboooboobgbooooobobgooooog
c000DOODODODOODODODODODOODOODODODOO

0o g, Mesorhizobrum loti, 0 0 04-00000000000
o00D0OD0OODODODOOD*XMODODOODODOODOO*mODOOO0OO
000, Mesorhizobium lote, 00 000000000000 O04-00000000
ocJ000OODDOOODOODODOOOOOO*DODODODOODODOODOO*WDDODDDO
RiOODODOODOODODODOODOODODOODODODOODOODOOooDoOooO
o00D00O0DO0ODODODODODODOODODbDODOO
doodooooodooooooooobooooooooooooooon
o00ODOODOO*»=»*OOUODO*IDOODOODOOODOODODODOOOO
O000+*0000000MO0000000000O0= 000000000

go

gbooboooobooboboboomuoobooooobobon

goo

goo

god

0oi1o

goi11

goi2

16:20

16:30

16:40

16:50

17:00

17:10

doodooooobOoooooooooooooooooooooog
oO0DOO0OOODODODOODDOODO

Gene expression and enzyme activity of apyrase during early stages of germination of
peas (Pisum sativum L. var. Alaska) in the dark.

00000, Motohito Yoneda, Mahmoud F.M. Moustafa, Eric Davies* O O O 00 O
*Dep. Botany, Univ. North Carolinall

Clostridium D 00 0000000000 O0ODOODOODOODOOOODOOOO
oJ0UODOUO0OD O*bObOO=OIDOUOODLOODOODOOOD*xyWODLOOOOODO
doo=0ooooooooad
dooooooodboooooobooboooooon

olrvanFaizal 00000 00000 ODO00OOO*ODOODOOO0ODOODO0OOODOODODO
*MOooooad

oo0ooo0ooooboboboooooo
oc00D00O0OO0ODODOODODOOODODODOODOODOODODOO
00000o0oo00obOobOooo0ooobobooooooooon

o000 O0DOODDOOOD*»MOOODO*xMODODO=*OOOOO*=*gOo0oo
oooooooo*xooooo+=0ooooao

040



gobobgoobooboodgoo

gooooobooboboboooobmobooboboooooboobooboo

ood

god

goo

ood

ood

god

15:10

156:20

15:30

15:40

15:50

16:00

16:10

U0 Pichia pastoris0 000000000000 0O0OODOOO

o000 DLOODLODLODLOODOODLODODOO
gboboooboobobobooooNobOoboboooobobobooo
00db00o0O0ODbODOODOODOODODODODDOODODO
goobooobooboboboooboobobonog

oI DO0ODOODODLODODOOO
oooboooboobobobooooobooboboooboooo

o000 OLOODODLODOODLDODLUODbDODOOOODbDODbDODOO
gooboooboobobobooooboboboooooooon
o00ID00O00D0ODLODLODLOOOOOLODODbDODOOO
gobobooooobobooboooboobobooooo
ofJUiUubbbOoUUoobbOOoOo*xoUUOo=poOoOoo=0QoO0oOoO*=Qo0o0oon

000000O0#*00000000000=000000000*==000000000®0m

oo

gooboobooboboboomuooooooboboooon

god

ood

god

ooi1o

ooi11

goi2

16:20

16:30

16:40

16:50

17:00

17:10

00D00D00D0o0DO00oDo0oDo0oDoO0oDoO0oDODoDO0DDODD
ocd0D0OD0*»+=ODUOO=O0DUO00O**=*J0000*J 00000000
O+ Q0 00+***+0*000000000*=* 0000000000000
00 000*==+0 00000000

Pseudomonas putida OUSS20 0000000000 OOODOOOOOOOOONO
oono

00o0oooooo*xo 00D0O*XMOODDOOUOODDOOOO*MOODOODOOOO
00Do00Do0Do0Do0ooooDoooooono

00000 0000D0O0DO0O0OD0ODO*DOO0ODO*XO0DOO0O0O0OOoooox*O
O00WoOOoOOoOoOoOo

Degradation of nonylphenol mono- and diethoxylates by Ensifer sp. ASO8

XinLIU, O OO0,00000000000000
0ooDodooooooooooogooogoon
0ooooooooooooo*xoodooO=do 000 O*»OIDOOODODOOO
00*;00o00o*=0ooooooo

0000000000000 000FopADDODODO
o0I0DDUODDOOUD*MUODDUODODODO*DODODOODODODDOODODOO*OOO
ooooooo

os0



1AZ2BXBRAEI A LARATS 21—

5 0FESE

ZEHBT—IL SBE Y37l m hSEE FIEERE
10:00 10:15 o S ES
10:15 10:30 M2
10:30 10:45 EMI 3
10:45 11:00 4
11:00 11:15 REDHD |Brs mES
11:15 11:20 R ! ¥
11:20 11:35 RS || ¥
11:35 11:50 EEHHST || !
11:50 12:05 FEHHSS | (12 £ )
12:05 12:20 EEHIAS | B
12:20 12:35 f¥EHBA20| | L (12872 5)
12:35 12:50 SEHP11]] l

l (1205504 £ C)

13:00  13:40  [HRRiEER1 l
13:40 14:20  |HpREkm2 l

REH !
14:40 15:00 | B l

REH !
15:10 15:20 | —j%aEmEAl | —feakmEBL ||
15:20 15:30 | —fxakmEA2 | —fxakmEBe ||
15:30 15:40 | —f%x#EmEA3 | —fxakmEBs ||
15:40 15:50 | —fixskimAd | ixEEmEB4 | ]
15:50 16:00 |—f%aEEAs | —fxakmEBs ||
16:00 16:10 | —fi%skimA6 | WxiisHBe ||
16:10 16:20 k& R ik
16:20 16:30 |—MegEmAT | —HEEEBT | BTre
16:30  16:40 —HNREEHAS | —HREEHBS
16:40 16:50 | —H&HEEA9 | —f%EEHBY
16:50  17:00 | —fEEEimAL0 |—HE3EMB10
17:00 17:10 | —fEadimAall |—f&sEmB11
17:10  17:20 | —f&sma12 | fasbin12

BB~ v ML AELT
18:00 20:00 Z#HS (V—BU I IVF ¥ —FTII 3F HKIA A T=7)
20:00 22:00 2%k (V—kBUbMINLF¥—EKTI 6F ANHLT4—)

oe0




guoguoguogd
Jubouubtgtn

uooboomon
Jomooogoon
ooooomog
obboomgo
Ood
oomon
obogoooon
oooomgg
gooomoad
oomonn
oo ood
oo ood
gobumomoood
oo omouoood
omoooooood
omoogoood
oomon
uomouomuggon
oomon
ooobboomgd
Ooomon
omoood
gomogn
oomon

Uz4000000002006000120000

oo



g o o b bbb d

[] [] [] []



0odon 0000000000 ddiibdooooooooooo

gogbobbbbobbbbtbuddoooooooon

gbobobooooobobobbooooobobbsobbbooooobez4abooooon
gboobobooooobbbbooooobbbboooobbbooogsoguoisgstnon
gboboobboogooobobbobbboooooobbobobbouoooooobobooobo
gbbmogobbbmoobbobbbuooooooooboobbbuoooooooboboobobo
gboboobbogoooobobobobbboooooobbobobbouoooooobobooobo
gbbobbogooobbobbtboooomuoooooobbrnobbbbboooooobo
gbobobobbooggooobobbobbbouoooooobbobobbouoooooobboboon
gboboobobboggooobobbobobbodogoooobbobobbouoooooobobooobo
gbbodobbuomoobooobbuooobboobbuooobbooobbooabn
goddoooououoobobobobobbbbtootodoooooooooooboobobobbn
gbodgbogbboobboobuodboobboobooboobobod

goooboobbooooooobbbbboboooooobobobbbobooooooboobDbo
goodoooooooobbbbbbbbooooooooooooobobbbboobobD
gbobobooooobobbbooooooobobsbbogooooboboooooooo
gooobobbooooooobobobbbboooooooboobbbbooooooobobDbo
gooobobooooooobobobbbbooooooobooboobobbbboooooobLbDbo
gobooboooboobooboobooobooboobobobboboboobobooboo
19540 000000000000 DOOOO00O0oUOobLDbbbOO0OoOoUOobLDbLbbOOoOoOn
gooobobbooooooooboobobbbooooooooobobbbbooooooobobDbo
gbogobbooboboobbooobbooobboobobooobiooobbooon
gooobobbooooooobobbbbooooooobooboobobbbbooooooooboboobo
gooobobbooooooooboboobbbooooooooboobbbooooooooboboobobo
gbobbooobboooboboooboboobbooobbooobboobbooobboo
gbhbooboobboobooboobbooboobooobon

gooboobbooooooobbobbbooooooooboboobobboboooooooboboobon
goooobbOooooooobobbbboooooooooboobobbboooooooboboobo
gboobooboobobobboobd
mobomooboobooboboobbon

oono



O0on 000000000 ooooooooooooon

gooobobbbobbbbtbdoddoooooooon

gobobobbooooooobbbbbooooooobbobobboooooooobooboobon
gboboobobooooooobobbobbboooooooobooboobbboooooooboboobon
gboboobboooooooobbobbbuoooooobbboobbboooooooboboobon
gbogboobboobooboobboobuooboobobod

0000000000000 00000000 (QUoooo0ooooo @@oooooo
gbobobobboogooobobobobbbouoooooobbobobbouoooooobobooobo
gbboobbuooobbuoobbuooobbooobboobbooobbooobobod
gogoo

HHOQ 2 O = = Y
OH CO,H
OH OH
OH 1% ¥FE55 Chlamydomonas D17 1 A€ >
HO lurlenic acid (iE)
CO.H HO..
EERIVE S
auxin-a (§8) .
. ‘OH
BB DOMBRBMERS
naurol A (R)
O O '0\\ O O
? (X)) ﬁj@ \;
bH 0. _0O o
) (E)
JECIXTY)OMET7zOES FERYMRFFENE
periplanone-A orobanchol (iE)
0
o)
a O
0]
FAY/A9XXBFERF Flea beetle ™ BiSEOREFHERETF
NEET7IAEL(E) KE&7IAE> (E) differolide (%)

0100



oo Ooooobooobbooon
00000000000000000000000000

gopobooobbboooooooooobobobobATPODODDODOOO0O0O00000O00ODn
gboboobboogooobobbobbbdooooooooboboobboooooooboboobo
gbobobobogglobbbougoooobobobboooooobbobbouooooooboon
gboboobobboboggooobobbobbbbogooooobboobobbooooooobobooon
gboboobobboboggooobobbobobbodgoooobbobobbouooooooobobooo
gboboobobboboggooobobbobbbdooooobobobobobbbooooooobobooo
gbbooobbooubbooobbboobbobuooobbddddnArthur Kornbergld
gbbobobbboggooobobbobbbodoooooobbobobbooooooobobooobo
gbbobobbboggooobobbobbbodoooooobbobobbooooooobobooobo
oboooooooo

gooooboboboooogooooonbL bbobooooooobbbboooooooboboobo
goooboobobooooooobobobbboooooooobooboobbbooooooooboboDbobo
gboobbooooooosogooobobbboooooobobbbboooooooDoobon
gooobbooooooobobobbbooooooobooboobobbooooooooboboobobo
gbooobbOooooooboboboobobbooooooobooboobobbooooooooboboobobo
goooooooooouoooouooooonobobooboooooooonond PREST,
SORSTO U UOOOOODOOO

guooboboATPOOUOODLDODOOOOLOODLDO OOoobboooobobbooATPODODOO
gogooobbobobbobbobobbobobbbpolypOOOOOOO0o0oooAMPOOOOO
U00dgdgADKmoooooooooopPPKODOODODODODODOOOODODODOATPOO
oo oATPOO 000000000000 oobooooon
ATPOOUOOOAMPOUOUOOUOOOUOODOOOOOOODADPOOOOUOOOOOADPODOO
bbb obuobouoboobATPOUODODODOOLDOOLDOOUOODOO
guoobATPOOUOOUOLODOO0OO0O0uUuULbATPOOOL OO OOOOuUL L Od
bbb oobgbATPOOOD OO0 oo bbb oobobouooog
goooobbbooooobobobooooobbbbooooobbbboooobobobo
gobbobbtodoooobbbbboooouooboobooo

goboooboobboboooooooooob boboooooobbbbooooooooboobo
gbobobobooboboboouooooooobboboobATPODDODODDODOO0OO0O0O0O0OoOoODDDOO
gboboobboogooobobbobobbdoooooobboboobbooooooobobooobo
gboboobobboboogooobobbobbbodoooooobbobobbouoooooobobooobo
gbobobobobobboouoooguoATPOO0OOOOOODOOOOO0OOoOoooobDbDObOO
gboboboObobobboouoouoATPOOOO0OoOoooObOObObObOo00ouoooooooboboon
goooboboboooooooooooboobbbbooATPODODOO0OO0OOOOOODODO
gboobooobooobooo

0110






HRERN ggooobobbobooooooobbbbooooooobbbbouoo
gud
oOOUlOoUubObOOOObObOoUObOOobObOO
ooooooboooogo

do00odoOo0odoO0o0oO0o0oOodoo0o0obOo0bOo0oodoOooobOo0ooDoooooooooa
0000000000000o0oooo0o0o0o00000000ooobo0ooooooooOOoOn
00o0o0odoOoOO0odooOooooDbOO0odooOooooDbOoooooooooDoDooooooooo
do0ooodobOo0odooObO0o0oOo0o0ooOoO0o0ooOoooooOo0ooooOo»™ooooa
0000000 oOO0do0OoOo0DbOO0do0oOoOoooDbooooooooDDOOooooooooo
oooooooo

0000000000 00000O00Glutathione-S-Transferase(GSTHO OO D OOOODOOODOOO
JooooooooooOoopSLOO0ODODOOO0OOOOOOOOOOOODODODDO0OO0OO0OOOOoOn
0012000000000 00000000000000O000000D000DOO000DOO000
OO00D00O0OInvitorgend OO O O0O0O0O0OPSLOOOODOOOOOOODODODOOOODODOOOOOODO
250 0000000000000 00000000000O0DDDoDOGSTOC-00000OoOoOoOoan
0000000000 ooooooDoD00d0ooooooDD00oooooooDoOoooooOooo
ooo

1) Nakanishi, K., et al., J. Biosci. Bioeng., Vol. 91, 233-244 (2001)

2) Sakiyama, T., et al., J.Mol. Catalysis B: Enzymatic, 28, 207-214 (2004)

god gbooboobboobooboobobobboobooboobn

oc00OObOUO0DbODbOObO0ObLObObOobOODO
gboooboooobgo

do00doOo0o0bOO0o0O0o0oOo0o0oo0obOo0obOo0oo0dooooOoobOoOobDOoooOoooa
00o0o0odoOoO0odo0OooooDbOo0odo0oOooooDboooooooooDooooooooo
doodooooMGOOOOOOODOOODOOODOOODOODODOODOODOOOMGLOODOOOO
000O0d0bO0o00ooOoooooooooOOooobOoooooMGLODOODDOOODoDOOOonoO
doordooobDoMGLOOODODOOODOOODOODOOOn
do00odoOo0o0bOO0o0bOO0o0oOo0oOo0bOo0obOo0oodoOoobOo0ooDoooooooooag
00000000000 ONOODODODDOO0O00oo0DOo0o00oooooooooooooooooo
DNAOODOODODODODODOOOOO0O0O0OoOooooooooooooooobooooMGLOOOOoon
OODNAOOOODODDODODODODODDOOOO0O000000oooMGLODOODODODDODOOO0OO0O0O0a
1830 bpOd 610 aa0 0000 OOOOODODOOOOODODONOOOOOOODDODODODODDDOOOOO
J0d00oDoDoObOo0o00000oDoOboo0o0000oooOoDoDoOo0o0OoOgOgIeS T RNADODOOO
00000000000 DOO0O000DOO00RRodanobacterl 000000000 OOOOOO

1) T. Sakiyama et al., J. Biosct. Bioeng., 191, 27 (2001)

0130



ood OO0 O Mesorhizobium loti D 0 04-00 000000000

gbooobooboooboobo*xmoobo
gboobooboooboo*xuobooobo

gboo0sSnelD 00000 O0DO0DO0O0DOOBLOODOODOOODOOODOO0ODO0ODO0ODOO
0000000 00Mesorhizobium lotsU 0000000000000 000DO0O0O0O0DOO0O0OO
gobobooobobooob4-0b00bbooobooobbooobbooobooobboooboD
gboooboobobooobgoooobon
goooobooooboobobooboooboNobOo0oboobboobooobgooobon
U000 0Mesorhizobium lotd0 0D 0000000000000 000O00000O0O0O00O00O00O0O0OO
gobobooobbooobbo4-00bboobbuooobooobbooobobo4-00bb0oon
ooobooboobooobboobobooobbooobooobDboUbDbUooobDbUooLbD o
O0o0Ooos8500x 500000 00O0OODODOSDS-PAGEDDDODDOODOODOODOOOD
pH 750KPBMI60-700 0 00000000 DOO0O0DLDOO0ODO0O04-0DDO00bDbOOoODD4-
gooooboooodtdvmaxODKmOODOOOOoOooooooooooooooooooooonon
goobooboboooobboobobooobboobobooobDboobDbooobboobo
goooboobobobobooobooboboooboooboobo

god U 00 Mesorhizobium lotiCl D 0000000 OOO0O0O0O4-00000O0
HEN
gbobooboobooboobobooobo*x0oonog
gboobooboooboo*xuobooobo

000000000 Microbacterium luteolumD DD 00000004-000000000PLDHDO
ONAD"O 0000000000000 0UPLOO4-00000000004-PALODOOOOOO
gboooooobopPLDHOODOO0ODODOODO0O0O0OD0DOOO0OO0DOOMesorkhizobium lott
410000o0boobooooobobboooobobboooooobobpPLDHOODOOOOOO
gboboobooboboooooooobooobboboboboboboboobobUoboOobUbpET21ald
U00000D00E cole BL2Z1IODESD DD OOOODOODOOOOODOODOOOOOOODOOOOO
gy UUU 4
OPLDHODDODOUOODDODOOODD14Umg DO O00DDODO0OO0DOL-00D000D-0D00000O
ggobobooooboobooooobooooooboooobboboooobobogrPrLbHOO
oooooboioM lo0L-0000000000D-threo-00000000O00O0OODOOOOO0O
ggooogobobboobobbbtodoooooobpPLO00ooooobbbbobbbbogooo
oM 000000000 DOOO0O0OPLOODODOOODOD-threo-O00000OO0OOOONO
gogoboobooooon

0140



god RiUODOOOOOODOOODOOOOOOoDOOoO0bOo0booon

ocOOOO0OOO0OLOODbDOODbDOO
gbooooooobooon

OO0000000Agrobacterium rhizogenesd D0 000000 O0OO0OOOOOOOOOOOO
Jdddddoooooooooooooooooooooooooooooooooooooon
0000ooooooooDDOOOA rhizogenes0 00D DO O0000O0OOOOOOOOODOOO
J0O0doooODNAOOOT-DNAO OO OODOoOooooooooOooooooooooooooo
oo0odoooooooooooobooooooooboodooooooboooooobooooon
000U UUUUOU ¢
J0doooooooooooooobo0o0oooonoooDOddmikimopined cucumopineld O O
Jd0o0oOo0o00doooo00obDbOo00doDoDO000ooDobOo00oooDooDOo0OoooDo
000 0OA. rhizogenes 17240 O mikimopined O O 0O 26590 O cucumopine0 OO0 00O OO OO OO
jdddddddddddddddddddddddfd0dd000d0d00000U000OU0OOO 4
Ododdoooooooooooooooooooooooooeusboooooooooooo
dboodooooooooooeusboooooooooooooooooooooooooon
oooo
odd0oobOo0o00odobooOb0o00odooDoObOoO000o0ooDoObOO0O00o0oDbODLDOoOoOoOon
Jd0o0oOo0o0oooobOoooooobooooooo

god gbhooboobobooboobbooAcchbuoonoooooooboon

oOUoobUoboO*==pOOoO0OO*OODLODLOoO0OOOobOobOOoO
0000000*X000000WMO0O000000000*=* 000000000

00oo0ooboooooooooooooooooooooooooooooooooooooo
dodooooboooooooobooooooooobodooooooboooooooooooOon
0d0dooboooooooboooooooeDNAODOOOODDOOOOOoDODODOOOOoooDoOa
O00o00o0ddoodoodoooooOonoodnodol-aminocyclopropane-1-carboxylate
gACCOO0OOOOOoOoOoDOoACCODODOOOOOoOooDoDDODOooooooooDooooooono
000 ACC0idggoooooooo
JoooobooodeDNAD D OO DOooooobboooooobboooooooog
oo

O.IMNaClOODOOOOOOOooOOoOoooooooukK3bbOOOooooOeDNADOODOOOOO
OORACEDOOOODOUOOOOOO311000000OCORFOOOOOI219p0cDNAOODOOOO
Oo00ooooooooooooAcCOOOnoss-49%0 000000000000 o0o0oooaao
Od00oooodooooooAcCCO0OOOOOoUOoORFOOOpETO D OOOOOOOOODODOOO
do0oodogosekbal D0 O0O0OOO0OO0OOOOOO0O2,500 nmolC:H/min/mgd ACCOOODOOOOO
oo

0150



god gbooboobboobooboobobobboobooboobn

oOOODOOO0ODODO
gooooboooog

gbooobooobooboobooboobooboobooboobooboobooboobg
gooobooboobooboobooboobo-ooboobooboobooboobon
goooboobobooboobooboboobonobo

goooobogozmM CuSO.000000-0000000000O ODOoODbOoO0obDO2000000
gobbgoobboooobboilioomMOODOOO0DOpHMD OO0D0OOOOODOO0ODODOO0O0OD
UBSOObD0OO0bOO0boboboboosMLiclIDbgoDoooooobooLsbooon
goboBsOLSO0b0OoooDDOoOooboooobooobooobboooboboobobooBsy
LsigoobooogoobobboooobbboooobobboooobboooapPLCODOO
gobobogobobooobbooobboo-1-0bbooobbooobooBsuoLsoooon
goop-obobboboobOoPbpPCMBU -DO0ODOOOOODOODOOOODOODOOD
gbooboobbde-DO0D0OO0ODOODOODOODOODOODOODOODOODLOn
gobbooboboooboboobbooobobooobbooobboobDbooobboobo
o-Up-00dbdbO0oU00U00OUODbDObObe-DO0OO0OOOODODOLOOOODODODLO
gooobooboboobdoobte-0DO00DbO0O0OODO0ODOOOODOODOOD

000 Gene expression and enzyme activity of apyrase during early stages of
germination of peas (Pisum sativum L. var. Alaska) in the dark.

Shunnosuke Abe, o Motohito Yoneda, Mahmoud F.M. Moustafa, *Eric Davies
[0 Ehime University, *Dept. Botany, NCSUO

We studied the expression of the 49 kDa apyrase gene (apyl) and the appearance of apyrase proteins
(EC 3.6.1.5) during imbibition, germination and initial growth of pea (Pisum sativum L. var. Alaska)
in the dark, using RT-PCR, 2D-PAGE, and Western blotting. The 49 kDa apyrase was absent in the 10-
hour imbibed embryos, but began to appear after 16 hours germination and increased with germination
time. By 62 hours, there were five isotypes present at pl 5.8, 6.0, 6.3, 6.6 and 6.8, with those at pI 6.0,
6.3, and 6.6 being most abundant and the one at pl 6.3 predominating, while the most acidic and basic
isotypes were only present in significant amounts in 62-hour germinated seedlings. Stems contained all
five isotypes and had more pl 6.0, 6.3 and 6.6 isotype than the plumules, while the roots contained very
low amounts of all isotypes. Partial amino acid sequencing showed that all isotypes were identical with
apyl. Apyrase activity was absent in imbibed embryos, but increased sharply during germination and
reached a maximum after 62 hours. RT-PCR of RNA isolated at various stages of germination showed
that the apyl transcript was at very low levels initially but began to rise by 35 hours, implying that
expression of apyl gene was controlled primarily at the level of transcription.

0160



god ClostridiumU U U0 0000000000 DOOODOO0ODOOOOOOODOO

o0OODOOODLOD*xXODO OO **
gbooboobooooooooxwoooooooooooo=pobobobobgno

goD00Clstrdiwm D 000000000000 0O00O0OO00O0OO0ODODOO0OOOO0O0O0OOO0
gobboobobooobboobbooobbooobbooobbooobobooobboooboD
goboboobobooobboobbooobbooobobooobbooobbooobboobo
goboboobobooobboobbooobbooobobooobbooobbooobboobo
gbooobgopoooon

gboooboooboobooboobooobooboobooboobooboobooboong
gobobooobobooobbooobbooobbooobbooobbooobobooobboobo
goooboooboobooobbooobooobboooDbooobDboobDbooobDbooLbDD
ooboobobooboboobooooobosmUbbooboobobooboboobob@iono o
oob0ghooobooobbgh4,-00000D00O0O0ODDOODDUOODDOUODDOOD
gooobooboboooboooboboooson40woobobooobooboboooboobon

0010 gbooobooobbooboobooboobboon

oIrvanFaizal OO OO OODOOOOOOODO*CO0OOO
goooboooboopooboo*xhobooboon

gbooobooobooboobooboobooboobooboobooboobooboobo
gooboboobooboobooboobooboobooboobooboobooboong
goboboobobooobboobobooobbooobobooobbooobbooobbooboD
goboboobobooobboobobooobbooobobooobbooobbooobbooboD
goooboobobbooboobgooooboobooboooo
gobooobboobbooobooobboobbOoobDbOdPseudomonas putida T-670
gboboobgogTrT-s700000oOo0oo0oooobooooboooboobobobobOoDboDo
gbobooboboobobodbcis-O0boboTGghbooooboobobooobobooooooD
gboboooooboorehbbooboobooTegobooboboobooobooboooTghbbobooboo
goboooboboobbooobuooobboobboobobooobooobbooOoobdo-
ooobooboobooboboobddOm-bO00p-Db000OC0DbO0ODOODOODDODDOO
O0o-0DD00O0O0DUOO0ODDUOOLDUOUo-ObbUUObbUOUODbDDbUOUOObDbOUUODDbOOO
oooobgon

0170



o1l goooboboobodobooobod

ocObObOUOO0obDOO0bObDOO0ObLDO0bOobObOObOOn
gboboobogoobooboon

gobobogoobobooobbooobooobbooobooobboooboboobboon
gboooboobobobooboobooobooboobooboooboobooboobo

gobobooobobboooobbooobbooobboSCRObDa -DO0O00D00Da-00000
O00D00a-0O0pB-0O00y -O0COO0DOB-0DOOO0DOOODOOOOOOODOOOODOOD
2000 000000013000000980 eel0DO00ODOODOODOODOODOODOO
SCROODOUOOoOOobOoboOoooboobobooboooobobobooboboboboobooonoo
gooo

U0 ONADPHUO OO OOOODO O Bacillus megateriure D D00 0000O00O0O0O0OOOOODOO
gooboobobooobbooobooobboooboooboboobDbooobDbooboo
000000000000000000000000NADP'"000000004mol0 000000
goobooboboboooooosooooobobbbooooobobbboooooobbboooOoo
goobooobobooscRODOobobooobobboooobbooobobooobobbooooo
goooboobobooobgon

0oi12 gobobbooogoobbuooooooobooooooo

ocObUOObUOODbUOObUODOO*mUOUbLO*xUOUODLO=DUOUDLUO*=nOUoDbOo
goooooo*xobooobo=goooobo

oddoobOoOoo0oooooboobo0o0oo0oooobOobO0o0ooooooObOo0oooooOboOoooOoon
JddddddddddddddddddddddddUd0d000d0d00000U000OUUOUOO o
JddddddddddddddddddddddddUd0d000d0d00000U000OUUOUOO o
ddoooOoOooooobObooooooobooooooooooon

O0dooobOo00ooooolnooooobooooouRiooOO0OOoonOoOOz00mLO 0OO2400
000000000 DO0000000D0Odglucuronidase, sulfatase0 000000 O0OOOO
Bond Elut C180 0 000000000 OODODOOOOOODODOOOOOODODOOOOOODOOOO
doooooboooDboooDooobooobooossDoDODoo0oooOoonoao
HPLC-ESI-MS-MSO OOOO0OOOOOOOOOOO O Protocatechuic acid, m-Hydroxyphenylacetic
acid, p~Coumaric acidd Vanillic acidD 0 OO0 000000000 0O0O0OOOOODOOOOOOO0O
ddoooooooooboooooooboooooooooooo

0180



god U 0O Pichia pastorisU 0 U 000000000000 OO0OO

ocygnobobOoOoOoobobODbOoOn
ggobooobooooooo

gboooboooboobooovADbOooboobooboobooboobooboooboobo
gobboobbooobbooobooobboooovAOO0obbOOooDbOoOooboboooD
gboooboobobbooboobgooboboobooboooboobon
UboooboobooboobooboboobodboobogbodO Pichia pastorist glyceraldehyde
-3-phosphate dehydrogenase0 D 0D 000000000000 O0O0OOODOODOVADODOODOODO
gbooobopbooobgobo
goboooboooboobbooboooboobobooobooooboobboobooNDOn
gooobooboobooobboooboobobboooboooboDboobDbooobDboobDo
gooboobobooobboobobooobboooboooboboobDbUooobDbooboo
ooooboobobooobooboboozsoboobogoonbo

oon oot oNo oo oo oobooo
gd

gdddbo0bbuoooooog
ggobooobooooooo

gobDoooboooboooovAD O OODOONODDOOODOON2920N31100 0000 N2920
goboboobooooboboobbooobboobbooobboobDbooobbooboD
obbooobbooobooobdpPicheeDDOOD0DOVAUDDOOODOOODOOOOO
god
U0000bD000DbON292QUDUO0OON311QUOID D OO Pichial DD OODOOpGAPZa A0 O
UO000OPichia X-330 000D O0O0O0OO0ODOO0ODODOO0ODOOODODOOOODovADDOOoDOOOoO
goboobboobbooboooboobboobboooNDOGybooboooboooo
goobooNeg2QQOogoovAOUODODOOOOoooooDoboboooooooobboooooon
ManwGlcNAc:O OO DO OODDOON3IIQUODDOOovADOOOOoOoDOoOoooobooooon
Uo0o0o0b0o0DbDO0OManGleNAc: D OO DOODODOOO0ODOPSQUOOONODOODDOOD
gboooboobobo0obdobdMansGleNAc D ODOOOODOODO

0190



HRERN gboobobooobooboobbooboobo

oOOODOOO0ODODO
gbooobooooobgo

gobogoobooobooobobooobboobboobboooboooboz1ivgobobon
oD boobbooobooobobooobbooobooobbooobooobboobDbog
goboboobobooobboobbooobobooobbooobobooobbooobbooboD
gboooboobobooboobooboobooboboboboobooboon
gbooooooooblzooboooooobooooooogspoosoobobooooooboooooo
gbobooooboobobobooooboboboboooobobobooooboboobo
goboobooobooo-obboooooboobooboobboobboobogsonmUinbomo
gbogoHPLCOCDOOOODODOODOOODOD
gooobooobooobooobooobooobooboobDoobD0ooboobooboobUoobo
goobooboobooobboobobooobbooobooobDboobDbooobDbooboo
gooboobooooobboobobooobboobobooobDboobobooobLboobDo
goobooboobooobboobobooobbooboboooboboobDbooobboobo
gooobooobobboboobooboboobooboboboboobooboboboobo

ood gbooobooboooboobooboobboobooboo

o00O0bOO0DObDObOObOOO0ObLODbDbO
gboooboooobgo

ggoooogoooooooooooooooooooooooooooooooooooooooog
voogoooooboooooogooooooooooogoooooooooogoooooooboonod
gooooooooooooobooooyLbULUyULLUUd
ooomooooooooooggooooooooooooooooooooooboboogbooood
ooooooboOobOobOObOODoeNO DD O ODOooooooooooooooooooooooon
ocoooooooobooboobbbOoooobbobboboooobbbbobooooboobOooooUbbo
Do00o0ooomooooooobobooooooTGhbo0oooooooOOWIstar/STOOOOOODO
gboooboouobonb8Obboboo240opooobboOobODOODODOObObDbODODODOCM OO
poocodooobooUooobobouoooobocHboooooooooboboooooboobooooTa
gobobobOoobbOU0bobOUbobUooogUACOODgoooooooooOoo
goomogboooobooooboooobooooboooobooooboooobooooon
OoodooooooooooooooboOoTSi-chitesanD DO O OO0O0DOOOOOOOOODOOOOO
go00oboO00oobU0bb0ob0UoymooooooooooOoOTSI-chitosan DO OO gd
ooooeociDOUooTGUiOocooboboocHOOODOOOOooOouAucoooooooocHooOoO
vdoboogobooooogoogooooooboooooboooobooogoooooooboooon

0200



ood gooobobooobooboobbobbooboobboon

ocOOOO0OOO0OLOODbDOODbDOO
gbooobooooobgo

gooooboooboobooboobooboobooboobooboobooboobooong
gobboobobooobboobobooobbooobbooobbooobobooobboooboD
gooogovxogooooooobooooboooooovxooooooooooobboooo
gooboboobooboobooboobooboobooboobooboobooboobo
ovxoooooboboobooboobooooboboooooobuobooooboboooo
gbooooooo

obOO0OWwistartDeOD O DOOoOogsoooovxooooooooooooooobooooobooooo
gyl UU 4
oobobogoozooobooobooobboobobooobooobbooboboooboooo
gy UdUU 4
ggobobooooooooooon
ggobobobbooooobobooooobobboooobbbbooooonobooooon
gy UU O
oo UU o
goobbobooooobobboooobooboooobooooann

HRERN gbooobooobbooboobooboobboon

ocO00d0OUobOOOOObOO*xbbLOO=OOUOO*==OOOOO*»0O0O0O0OO
00000D00000* 00000000000 00000000*000000000®0

gboogoboooboobooboobooboobooboobooboobooboobooong
goboboobobooobboobobooobbooobobooobbooobbooobbooboD
goboboobobooobboobobooobbooobobooobbooobbooobbooboD
goboboobobooobboobobooobbooobobooobbooobbooobbooboD
gbooobooboboobooon
gbooobooboooboboooboooobooogoboobobooboboobobooboon
gbooboboboobobobobodnbesuD 000000000000 0O00O000O0O00O0O0O0
ooboooobobooobooobobDsoongkgd DO DO1000ngkg 00O O0OO0DOOOOODOOOO
gbogbooboobooboobooboobooooobooobooobn
oobo0obooboobobobbuobobo0obO0OoSRF-200000000D0DDOODDOODOO0
goobooboobooobboobobooobboooDbooobDboobDbUoooboDboobDo
O0o0ob0O00obORabGAP/TBCOOODODOOOODODODOOODODOOODODOOODODOOODD
ooooboooboobooboobuobobobDboboooboobOoobobobocyrPiAlIOOO
gooobogobSsrRF-200000000000000O0

0210



ood gboobooboboobooboobboobooboobboobon

oJUiOoO*=pUUDO=00U0D*0D0O000000* 00000 00000 %
0*00000000=000W0==00000000==+000000*===000000

00000A4esculus turbinata0 000 0000000000000 0O00DOO0O0O0DO0OO0O0O
gobboobooooboboobobooobbooobbooobbooobbooobboobo
goboboobobooobboobbooobobooobobooobbooobbooobbooboD
goooboooboobooboobooboobooboobooboobooboobooong
goboboobobooobboobbooobobooobobooobobooobbooobbooboD
gobobooboboooobboobbooobobooobbooobbooobbooobboobo
0000000000000 000000000000O0O0000O0O0O0OHPLCO OO H-NMRO
"C-NMROOOOOOOOOO0O0OO0OO0OO00O00000000000oooooooooooooo
oooboboooobobboooobobbooouobobbceczbbobboooobobbooooo
goooboobobooobooboboboobDooboobobooUIcRbooboobooooo
gooboobooooobboobobooobboooboooboboobDboooboDboobDo
gooobooboobogoobo

HRERN Pseudomonas putida OUSS20 0 DD 0DDO0OOOOODOOOODOOOOO
gogoooo
oobooboooog*xmeognoo*
gbobooboooobooo*xmobooboobo

UbooobooboboobooboboobdPseudomonas putida OUSS20 0D 00O OOO0O
Uoo0obDoo00perdDO00000Paeruginosal OO0 D O0DODO0ODOOD0CcDOODODOODO
gobobDo0d0AccDDOOO0ODDOOO0ODDOOO0ODODaccODDOOODOOUSKOOOODO
gobboobobooobboobbooobbooobbooobobooobbooobbooboD
UO000AccOUODOODOOOper 0O 0D00OODOOODODOOODO0ODOO0ODOO0ODOOODDOOD
gbb00AccODODOOODOOO0ODODOODOODODOOOOODOOOOODOOODbOnOD
UbodoodbAccDODO0O0O0O0ODOU0DO0O0O0OO HSSm:AccOUODODOODOOOOOODOD Hise:Ace
gboboboboboboboooboobubuddiUHses:AccO000nooDoooonoooDog
oooobbbDAccOUOUOUOODOper0 00O OO0O0O0O0O0OODODOOO0OO0O0O0OODOODOO
o000 boooonbbouoddibperd0DOO00O0OOODOO
goobooboboobbooobuooobboobobooobooobobi12boobobOoOooOoo
gy Ug GO
goooooobobobbobbbibodooooooooomsuooooooooooon
gogooo

0220



HRERN gbooobooobbooboobooboobboon

O0000o0000D0OD0DO0DDOOOO*XO0O0O0*
000000000 *mMooooo

oddooooooooooobooooooobobooooooobooooooooDooOoOon
odoooooooooooooao

000000000000 000000000000MGESD 0000000000 OoOoooood
000000000 UUUOUOUO ¢
000000000 0O0O000D00O00OChloroform, 1, 1, 1-Trichloroethane, Trichloroethylene,
Dibromochloromethane, Tetrachloroethylene, Bromodichloromethane, BromoformO O 0O O 0O 0O O O
O00000000000000O00GC-ECDOGC-M4A MO O OODODOODOOONOOOOOooon
000000000000 00O99.500.50990109050%01000000000000O0O00O00O¢0O
Jd00OoOo0o000dDoOo0o00oobOO0o00ooDbOo0oooDooDOooOoooo
Jdd0oo0oDO0000d0obooODO0000ooob240D000000D0ODOO0000D0DODOO0O00OOn
Oo0ooooooooooesosonooooodz2smg/ID 0 0000000000000 0O0

0010 Degradation of nonylphenol mono- and diethoxylates by Ensifer sp. ASOS8
Authors

o Xin LIU, Akio TANI and Fusako KAWAI
O Bioresources, Okayama Univ[]

Purpose: Nonylphenol mono- and diethoxylates (NP1EO and NP2EO) are known as possible
endocrine-disrupting compounds. We intended to isolate microorganisms that can assimilate these
compounds,and studied the mechanism of degradation.

Method: We screened microorganisms by enrichment cultivation with nonylphenol polyethoxylates as
a sole carbon source. We investigated the optimal condition for the degradation by the isolates. HPLC
system was used to monitor the degradation. Because authentic NP1EO and NP2EO were not commer-
cially available,we purified them from the polyethoxylates mixture using silica gel chromatography.16S
rDNA sequence was performed to identify the bacteria in addition to the traditional method.

Result: Two kinds of bacteria strain ASO8 (Emnsifer sp.) and AS90 (Pseudomonas putida) that could
degrade NP1EO and NP2EO were found. The best degradation was achieved when the culture con-
tained 0.5% yeast extract and 0.04% substrate. Strain ASO8 could remove more than 90% NP1EO and
NPZEO without accumulating any metabolite, while strain AS90 accumulated appreciate amount of
metabolite. HPLC analyses revealed that the degradation started from ethoxy chain of the substrates.
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