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9:00 E-1 2FHZ AL L PRl T\ D BT KBRS A LE
OFRE, Ei=5, WAL BEE (BRA4U5D)
9:12 E-2 2 DVC VA I AHERE - DL BB O R S
OEZREXR, VIHHE, SIE AR, W UK = e )
9:24 E-3 POPs $8% 539~ DR 2B A 0 5y FEFHAESS
OFEr —, %AERIER], B ( JUEr, KBRS A4 )
9:36 E-4 YA — A FEEH DOBEREBIFE ~ Lactobacillus JEFLIEEHORSE ST~
SRR, I, fEEEy, SRS, faERR, JErs !, OJEmIE?
(@ v N SRS A |45 RERVIWN 735 1= E )
9:48 E-5 AT BT AN OO R IO i 5B [
O =i, WA ( fEe- BJUR- M 15)
10:00 E-6 TR L DA TR AT
OmfRaEs, JERAR T, IOt TIEERME (R A7 a, ek )
10:12  E-7 BN DOF T a—AE LR RO /B
ORflZz=E, MR IMWoTR Y, I Bk, WET (PR, YWek-F87m )
10:24  E-8 PEMN R AR FOVEREEDIGH (3) Tk - E ORI S L UONBERR L
BERAED BEfR
OH 35, FEAREEE, VAR, foofat ( S TR - 538t )
10:36  E-9 Tt ol IR 7 i K SRR ERIHIES  Acidithiobacillus ferrooxidans MON-1 KD

IR R ER N O BRSO RS
OFE l, HAHEfE, &R, v 3!
CRAL-Be- AR, | it - Bt a5 )
10:48  E-10 SRARA VAR K OB S L2 PR 7= T ST -8 D D A ROV H
O A, iy, MINSCE!, 22 I
( REoR B BB, ' ORER b - BRI ZZ 01T )
11:00 E-11 Existence of ferric iron reductase activity in the outer membrane of sulfur—grown A.
ferrooxidans ATCC 23270
OTaher M. Taha, Tadayoshi Kanao, Fumiaki Takeuchi', Tsuyoshi Sugio (Graduate School of
Natural Science and Technology, Okayama University, 'Health and Environment Center,
Okayama University)
1:12 E-12 TR B 53 FAL RIEIT k92 MALDIEMS DS FIREMEZ-DUNT
O3 7, Tk ok, 3% fE !, mR BAL ) 185E
(FEIR-Bi- A, BRI Ry OBMARRE, 403K [t BRI )
11:24 E-13 Isolation of thermotolerant strains from Saccharomyces cerevisiae
(OWalika Larblamool, Kohzo Kanda, Fumio Kato
( Dept. of Appl. Biochem. & Food Sci., Saga Univ. )
11:36  E-14 Zymomonas mobilis DIHEEBROfRAT
ONL 5!, Kaewta Sootsuwan?, #H 1E2 !, Noppon Lertwattanasakul?, [ 57423
(M AR b1, 2 RSB AR, * (LA K- - AEbae )
1148  E-15 CT75 % = lHiE A 7 IV i RO Bl
OBARER, HIZNC, HEH—3E, VEEM' (ARERFR THE, AKRBEE )
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PEFERFD ) — ARG DT
ORI E, HhEZE, 7l #E( BRI )
TV = G BT DB RO BIFE & Z AU L 7 [ Rk D138
OFF—BR ", JRHEHER Y2, faAsma]!, KB (KR, Rt )
HIEFRERHCI51T % CENG-HIS3 [ROFINEAR SA SRR DORhR 728 RO fRHT
OB BE, MR 5, e 1S, B8 K2 (R AmL-AwL )
ISAF L =)L OB T F— B R AT LOBRSE (4) Bk B
FRATTERI T DEERFOBRERA N AT T WP s ) — VRO R
OJIFFnE, SHEE 1, et ( mETRR-WE- 5% )
IAF L) — )L DB TR F — R AT LOBR%E (5) MR N7z
WY BRI AR TRIER I C 30 1T DI REOBRIERAE |2 E T RAREE D2
Ofn#ath, 1LFEASE, odEth ( @A IRR-WE -5 )
Acetobacter JEFFREEZ 35T D AT B 5-3 D155 L N OfftT
OBHEL, HHEA, TRE, sMUEDE, BT, MATF—F ( Iha k= AiEE )
FEREEAIZ LD 57 -D-2 VL oD @A ek
OPbirzz, SIEET, SMUEDE, @xoiE, ME—E
(P REEAEbne, e e L)
Wi EEIEANE Eikenella corrodens 0 AI-2 27 WA/ A A7 4V DRI BE 53
)
ORAKHTER, IR, BAT !, B —RR!, ELZaEes!, s LT
C ok F2-AEne, RO B - ORAF)
T JEEIEANEE Eikenella corrodens DA —MA T 2o—Y—D &I fEMT
OAKGERE, TREEEZ, IRERTS, B 5T ( ILpok. 2 AEbae )
B EEE O AL S E LR FE T DR
OTEAES, JIIn B, T/NEHE, AE—* EAMEUA 2
( JURBEAESR, TUREE, 2ILRBHR)
L. monocytogenes D4yFBLHITEN BT HAF5E
ORFIFAET, JRABGE ", flp 94° AE—°, B
(JuRBeE&sR, URE, ERERER, IR
Cell morphology under sE activation and oxidative stress in Escherichia coli
ORashed Noor!, Hiroyuki Tachino?, Masayuki Murata’, Junko Makino®, Mamoru Yamada' 2
('"Appl. Mol. Bio—Sci., Sch. of Med., Yamaguchi Univ., Dep. of Biol. Chem., Fac. Agr.,
Yamaguchi Univ. )
HIEFRERLD Ca2+s 7 T /VRIEIZIRIT 57 R b— U AFHEIKF- Stml OFERE
O/INALILE, BTHARKR, AKVEIER, =) RS (AERF5eim
BERKD 27\ S B U D A1 L 13 DB
O, IITH—8R, FRIER, MEEESR, B BoldT (AR 2 AkRe)
FRINET L7 O folding (2331 F DHEBAHINO 2 E
OftE—R, AHMAT!, AR, IWEEM!
CHIPA KRR R AR, IR R B A=bae )
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F-16

F 285 (WA GBIz T - $REEMEAT) )

~F7 7 80S iRy — 1 7 RP) T A Y 74— I fm AR O TR L 0% 1
SAATESRNT
OWrfdE—, /NBEFER, /NHEEt (R KE)

BEIRT 77— DG LA B EIRIRMHEE D5 RS D FEE
OfMTdd A, NEEETR, BIEE L5347 ( La R B 2EREE )

Bacillus subtilis168 0 P FNT L Z7RN—2 — z0sA Wi - OHSRERRAT
OHFF B, faRE, RRER !, /NGBS !, FpaE
(RALRBE BIRRY, ' mEIEmR A )

B. cereus WEM-FEARIEFE A T ORBUZRET D05
OISR, MIDINE, AE— !, BASA Y (JUBHERR, 'TURbHR )

B. thuringiensis 7~ —F7 77— KK-88 |22 —R&#172 Rec AR
OBUREEL, Fafh, RIS, ISRk AFRE=( K2 )

LN HORE A T A BCRRER I BT DR —4f2W: DTB SRR OBAR 77

n—= 7 LEESRTEM R
OifBzE, EmEk, FuRlFEH( SRR A48T )

Clostridium saccharoperbutylacetonicum N1-4 0 hydrogenase OD#RE-, ¥EAERENT
OFER KRBB, Hl B—, 55 Bk, &)1 3

( JUNKBE A IEREERY 7 S L )

Bacillus thuringiensis H3EEET ARG R IV EZE5UAT A7 F ) — DfftT
O/NIFI, RHERRR, ERWAS, NEF &, AREPAH, ARE ME, T 35k |, &
e, (LS I M
(AR BARRIEE,  YBMR- R, 2imdek BT )

OYFEERYD IRED ARE 0 S5 T OWSHERAT
OHREsll, /NFET 7, BHES M1 (BB s A4 )

IYHFERID 3 DDA X F LV A —F Publ-3 OFSRERFHT
Ol 2, MRS, APEZE, P11 3 B)IR B SRy )

SIEFER DO~V TF N F 2T =R T A —MVBERRIZ BG5S Ok
OVl &, Egdn-( BRI )

ERFERF O AP AT R S D sam 2R SR fRHT
OFEkE—, S, RERF Al &, Jm ai SRR AEHR 4L )

Acidithiobacillus ferrooxidans DRl iR B R - DR BRSO M#HT
EEE OFEME B, B AR~ L, SRS, R ( FILodE AR )

Wi~ 7 B O ISR LSRR T REOBEREREAT
OFpHg 2, ZAZREL, HBRER, &)1
CTUNKAEEER, VURBERE, 2RI ESE )

SR Aspergillus japonicus 73 EPES HHFENIKRET 7V —11 27 —E DK

B ra—=7
OMplotaR, SRk, SR, KA—R', & &5
(IR T WyEBRsEl,  EIRRRE R )

A7 Coprinus Cinereus DRER/IHEBLT D7 07 A X —EDORBI/n—
=T DR
O 74, (LB, HILEEE, KET, 0%, RENZ, 15
(BRI )
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TBIFENT — 477 Sulfolobus tokodaii DBV AR ORERR R AR B 73/ Hiin
TSR (PSAT) DOFSHRERRAT
TEKZRIE, KH—RL, HEwsE, HERE ", KRB
( WRBER-EE T, R YA T AT R)
BT —%T Pyrococcus firiosus 0 DNA #E8UBRAG, i EIEFECHERET D GINS
BEMEIZHONT
OFEN Rok, B soll, IR 358, ok BEE, A% B U )
HEAFEET — 7 Aeropyrum pernix 12k DNA U7 — B OEEEHEEEIC B D05
O i, TR f5—, A% BA( JuRBE- 2 )
BT —% T Pyrococcus firiosus (2351 DY ESRFAERE R DOBEE ST
OWH B, TERK 5—, A%F Bl ( JuRBi 2 )
FE NI R DURIHBAEY) RNA ARYAZ—EOME
OffFtr (IR )
B AR A HIEE Haloarcula japonica rrnB AR BfSE 2 D15 HIfRT
Omfil &, i F 217, MR (KT )
BB AR B Haloarcula japonica RNA TR A7 — @ Two-hybrid 5128507 =
= NEFHAEASEROfiFEHT
Ofalk Bhth, T PEth, MR (TR )
ssnA B (- —ER BRI D BB S - DT
OFot s !, AH Ez !, Hrl m\2 um sphs
C AR S, P RER- T DR 2 —, P IR e ZEAHERE )
Auxotrophic mutant screening and genetic engineering of ethanol producing yeast
Kluyveromyces marxianus.
(OSanom Nonklang, Kumi Nakamura, Ryouta Sakai, Hisashi Hoshida, and Rinji Akada
( Dept. Appl. Mol. Biosci., Grad. Sch. Med. Yamaguchi Univ. )
FRRHAILZ 2 PV o BERE COARHLZ SBIRFHEEUAIC LD M IR B (RO R
O# 5EK, Kamonchai Cha-aim, SHIF], ZREFIAC 110K BRS04 )
The study on gene(s) responsible for thermotolerance in thermotolerant acetic acid
bacteria
OArpaporn Deeraksa, Somporn Moonmangmee', Hirohide Toyama, Osao Adachi, Kazunobu
Matsushita (Fac. of Agric, Yamaguchi Univ., 'Thailand Institute of Scientific and Technological
Research, Thailand )
Analysis of bound quinone in membrane—bound glucose dehydrogenase of Escherichia
coli
OGolam Mustafa!, Yoshinori Ishikawa?, Kazuo Kobayashi®, Catharina T. Migita"?, Seiichi
Tagawa®, Mamoru Yamada®? ( 'Appl. Mol. Bio—Sci., Sch. of Med., Yamaguchi Univ., “Dep. of
Biol. Chem., Fac. Agri., Yamaguchi Univ., °ISIR Osaka Univ., )
N5t B L 2 — 2K SRRESRTE L oot Db D R 2
Of)IENRLY, BN 2, Golam Mustafa?, ¥ F—15 2%, [UE sFb2?
(L AR B 7, 2 SO AR, ° LA R AR kRE )
KRIGEZI51F % DNA HEFREMIRSED AT
OB, R #0°% /NERES, (iE spb
R s 1, PR RIS R, * 1L a R B AR )
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SEBE  MEERM RN - OB ZRTAMIED 5T
[ SHE SN CHIIPRE SN

AT, 1825 30 AFLL_ RO, FEEEE DB 2R T A NREFS A TR LT AT A B L &7,
HIRTA NI ENE, FAFUTIRFRIRE L TY V3 — R ET D IR0IE, iR a @) 52 20 itho fRFEDR
DRSR DR A RZEANTT A LD THHER THH23, 1995 45, FEELE DA 2787 A NI 2387 A Nl
& H'E(catabolite control protein, CepA)DEEG-3 A DHIEAE TR CEXAFA LI LT, 1997 4,
EHO S FIDNRES I, AN ) L —Ar ARHRIZ AT, THESIT. AR DNA~A7a 7L A
FENTHANTA SRR L 72 | SR G R > N — 2 50 JRBAL 7RG S, CepA DBE5-9-5 7 2787 A M1z Ffihi &
T HREHIEAR Y N — 22BN T DI E ST,

1970 4ERAJEE, KIGED T M—AA e DA HRTANIE RGBT, I ARTA NIRRT cAMP &
ZFOZREAL THD CRP ICLDBIG RO EDORIERL MRSz, Ll RSO 7T LG
DL cAMP L7720 2 Eb 50 ZOEDHIERNZL DAEYRI S TUTD HNDNEID RIS T
V2, 1970 ALY, TEE TR O 1 2R 7 A MK I SRR O Y Co 5 7 V7 h—A-E R iR
(FBPBHG-L QWD LB LT, D%, 7 NV WA _a kG128 7 A Ml D53 1 HED
fERARIFZEZ BRARL . 1995 4=, IROD ISR D H 2787 A NI O HEREVEZ BAS 2 M2 7= (Mol. Microbiol.,
17, 953), [EEHIFRIC N a—ADFAET HEERPIZIWIA IR RIZOY FBP O AW 5, FBP
1%, HPr B AE OV IR R R 95 ATP AFED 7 o7 A % —B OlliE#RITHY . FBP
DFEFE FFIZLVHIIENGD P-Ser-HPr B HEDOIRFEL A2, £ L C, EEHIEIA 1 ThD CopA B HEN
P-Ser-HPr & HEEBE S EETERL X R TANSEES (crel ZhEE L, BGHlEA 5 [Z 3, |8V DhoT
ool TD%, ZONHRTA MR ERER LS, KGO A 2R 74 MIfilE 5 EOHlERLY,
ZOEDHIERD 53, BEAZAM e G0 T3 2R 7 A MIHIFE C L0 EHER I SE LD 58 2 HIL TS,

1997 4F, A5 ) AOEHEHFBPSRTES I, IRANT ) o —Ir o ARHRIZAD 1 2R A NMIF7E
H7 ) WYL TORBINN AJREL 72~ 7=, F37, CepA & P-Ser-HP DE ARSI GERRL TEA 95 cre Bl
HWVRfERT AT, F D oY AR EE LT, ZOar o ARG IERIFALZY ) L~ COfifT
T\ 140 DB ZRTA MilliEE 52T His & RV LT, 2, A/ b= Xa® cre BedIOMFSEIZ K
Y. cre BLANIED= 2 ARFIDRHEL Y 2FHIC X B CEHFEABONILTZ, SHIZ, DNA ~wA7a7
VARNTE T 07 A — DMENTIC XD | BT 2R T A M E 52 5185 15 2 EARE LT, ZORERED
BRTA NI ) -~V TORFGE (Nucleic Acids Res., 29, 683)1%., FEDHIFEDNT L A7V T ~— i
HIRFGEAF D SEBRT L 727, SHIZ, CodY =0 TrA D XH7227 m—r L2 REHHIEE VB O il 5L
2B DOFFHTIZEY, CepA & P-Ser-HPr OREAIRIZ LD /5K T /B G RROD A1 X287 A Mg LA iz i 2
2 HEREHRE A BAS2MZUT= (Mol. Microbiol., 56, 1560) , ©> %0 CepA & P-Ser-HPr DAL B 2R
A NN FS SRR L TR T 0 AD LAV N7 — 7 MEBIL TOB LW FA BRI e
7=
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S-1 ) DENTIC L DB ARG T IRR

RBHE (L AR =7 IERESY 1)

DNA BEFIOIRTEDFERIZ, 1977 420 Sanger HIZED ¢ X174 77— 03D 4 DNA BlSIOUEIAEED,
1990 FRO5> A FHAf b e 2 — 2RO S e i % F L U CL ENOIFSERISAEI D27 ) 2
DNA BB HEROA T DB R EREENIMED T ) MG SIS OPRERAHEEL | 199540 Venter HIZE5
A TN PED A ) 5 DNA BIIDEEH D 2001 4EDE R ) I DNA Be D ffsa 225, BAEETIC,
PEMZ DN T IENOIRIFEISEYZ FINT 460 2B 2 DFERE, BIEIZ OV TERNOY T A, AR 72E 15
DT ) LFED ARSI TS, SR%ITEME ORI F R, &7 VN, b ) Mg
HrFAES) 2000 LA_EOFERRIZ OV TEA ) 2 DNA BB RE A R AR SN CND,

Fox D7 N—TH AARF RS A E R EO RE T Wi 7 7307 AARRE -0 F307 D
477 ) I DNA Bld Ve fse L £ LTz, 612, TV 777 a7 4307 VT I g T BASKH BRI EY 7
FT DR =V FECHHRRE 2FE31E D7/ 2 DNA BSR4 T D, iRk 730 71T s RSz
IV T TEDRAND 60% HIEGUEEFFD | BRI LR M ORI C BT 2 LSO /2> TE T
%o WIHET SR T IEOTRIE T 170 U G0l T TS T DML BN WL 72> QD DR
TIVT DFRFTEL T TARGYERINE 7307 - v Ta~T 4 AL NG IEBIRGYER N E CTHH 1773
DT NS ) DA D TND,

IIIVT DA 75 DNA BEFIIEEIT 1998 A 41D TABISAUTLIRZAVETIT 11 FRERRIZ DUV TRE
S, VIV T HRRRITIVTRE, NIa~T 4 AR, NS IGREYYE 73D T #EO 3REIT T A T
AR CORE B2 E R 7130 800 fFET D, FDOHNZI, BIZITIMES B G OB NS
EE(G T, BRAERRE(G -, I BUGWEEEE(R 17l | 77307 ORF O 2SS O Z EEEC
PR TSR B ATRE 2 0 T OMFET HEBZOND, — ., TIE ORI EA58 51739 100
TEEL B 1 (B LITNERR) OB B E T DB TV E FNDHEZ 2 HND, TDELHHERE
KENTTHDN, Wige 7 T3V T DIOBAGAAN IS DEAMEES L _RIEBIL D N Ta~<T A ATIIHRA
R R—BREEE R T s T RIES IS,

47 ) 2 DNA BN ES I COHE SR D3 E DB A DWW CHITRZ RIS N A Z Lidf T
%o 7 ) IEHROIEZE 1L DNA BLF G HE D FHIRNTD DO N OISRV Ch D, Fox DI N—TT
VEEINSAD L DRFZEE LEHEL T ARARNS /2 DNA BB ESEEL U TR T30 7 Ot g r73
CTOIF L DR EED CND, T, BIG TRADENNIE B UTP I 730 7 3T R h— A
FE AT AH, BRI FEREVIRFZEAT TV, 7 DRATO RTREM A 7R 720 R RS I To
TEe, IHIZTTIVT LRURITNENEFLEMETHDV o T T & FDVryT 7 Lt T A DS ZHESE
HISRABHEE OB T %< OGBS T OFE 335 T,
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S-2 7 ) DDREREfRTE T VA
INE 3 (FUN KRS 5 e058)

TV 2 EET T BEDREERIEA I I THY . AMRITRIL T, iR CACD T AL DA
AP, 52\ RBESRI L DB, HRICLOBFEE T EEZ T, Vb a Bl 3,031,430 HEE)
5720 Yettf RO S T- 2,660 flil, 7T AIR DB LT 63 A& e ZEMABINIS TS,

THETIZ, BE D DO TS D F0 5 106 [HO~A 70T LA FERT — 2% FW T, a1
DIFEBIMA FUN A N A8, FEOHHEL T 522 BRIEL T, T X CORAIKERR T, 7T
IR 5. BIOVIGR (Inter genic region) (22U NTHRAMDDOE TV OFEBURE A HH LT,

F9°, IGR °CHEHENE S T, SEHEOEIE T, RO S T L DHFEERE DT -
T, E7 VOB (EDOFHED I DWW COBMEZ RO DUENH D, DT, BHEL/ 2 FHEHRED
EEZESHE, ODBHA L T —H_R—2N kT DA ~=m FRIOREZ SR | b TS S E&
DFARSERERDAE (+0.7312[+3.2 0 ]) ZHFEBL D85 F A~ D L E DRIMEEFRE T2,

[FARIZ, MRS DR T2 TR DIZH T Th, BTV OFBRE (RO (2 oW COREE
RDDMENDY , Z D7 | BIEE 72 HHHBIREDEAZ 2 LS, B ED ORF OEEZNELRD | 2
(LD RN EZ OFRBHRERDAE (-0.5699(-2.7 0 1) ZWAHBIOM 5 12 R~ D L& DRMEL R E T2,

WAZ, FHBEERER)30.7132 LU R 1 1U0.5699 LL T ORF F721E IGR D37 x5l LT, 7L —Er s
w172, JAEEL T, IGR, BEBEE 1, WREHIEOBE S 1, RO R 7055 4 ALt
ELTC, HHBEDY 75310 B ETO ORF F21LIGR %22k | [FILH DG T A A —D 7 —7 LT
LTz, TORER, 7o/t 2 IR\ URFIR R TR0 FHEES L Tasi Qg koriliER
VirR/VirS O fr - SO TR L 1031 DD N—T D HRICHER TET=,

Fz, WO OB (AT T I TODB T HECHHBIRROH o B n T2 [FE 52

LTET,
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S-3 32— a il EBEMINAT oA DT AT LB O BRAR
L IR (RPN SN2 MR o))

XA BT A . TN T AT AR SERS A LT, Tyl filEo 7ot 2
ThD, At 2O IERENE O HEL O L CTlix | BEEEL TEIEL TWDE KRR A
T RERIR T ZENTED, ZOX T EORGHI T — RSN TNDD[E DNA _EOIBGE - THY., Flr Tl
DNA D5 F-LIANDFEHDIE=—R RNA OEMIHIFEB DMEFE->TND,

VAT DEWEAT, THOSE TR CE I AT Likat e 7 e 2D 7 ika WA TR HIAA T,
EMOESFE A ETHHNNT T a—F OEMTHD, ZOT7 7a—F BNEHINDINN e TmlEEL
T, HAIaADD DENETEL OREAD A DOBIL -0 /B2 E DIy T O E T, Eating
T AEBELDPHEEF OME DI S ERBENT=2 L0505, T2 b flx OISO FAMEBHS) N
Teo TETeDT, AOFCTEHEAE D INTHEEEL T, \ERT AT LEUTEIK D7) & FIN T2 EWOREED
EESTE=ZDOTHD,

B8 O NTHE, TR, BEEHRID SAUIA A CH R TX 5, i OEEIL S AT A TOEX
BRIG5> TNDINETHD, Ll EMNEERDPE ST T2b D ThHND, ZAVERER T 25D
BEENDHRE T AT LU TBIE OB I IIEF N RE2 IR0 0385, ZOMRIDE D DT Tl
DRl —aThA,

IRalb—ar BT A0, SO T IE CAEWEET UL, 2 Ea—XI AT B
DD, ZOFT MREEL TESHNWDND DD HFEATHY | i R E N —AE UMy 2
L —a = UEESBTRS LTS, UL, M HRRRICEDET U IEI LD AW FE 1 Z > T
HUEDEL DI — VORI AESTODEEE R0,

Foz 13, 2000 FH ATV RN Ry M WA AT LD 22— a O B3 IV AHA
TEY., AN OERE T, F- BBy NI —27 27 F RS AR & D 2< OFREED
ETNEAE), 22— al B FYTUCE L, ZOFETIE, O AT s I3 7 S5Ee 8 OBER
FHEAEHIZ L7, BIIDAEYS AT e TT EL, 3 Ral—ar I T3 HIENTED, ARIOGHH
T, ZVETICH & DR CE T & 2By AT DA L2 36, ATV RN Ry MZEBET
IAbES 2L —Tar D FFEIT W TR ET T,
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S-4  BRETOMEMS AMEHRAED
HE i GRUER- e

K& 72 AR AERER D D Z L AR 2 AR B G % T3 T SRS AE IR D I S BfES AL, SR L 7= 2Dl
EW)a SRR TRFTT D2 LT, % OEMISREOFEI /0 T A = X LRSIV CE =, 20— FH T, %
REZRBREFEEIR D KIS 2 BB RSN A A AR D BSRAERESR T, BFFE G U CE - BRI SR
FETHIF SR LT LE LIRRRDEREC CAMISRE A T TOD D)) | S TV BRI I TFH3D
FHIRWN T e, —J7 BWEYRIEE OIS 1, BT VA% TR LU ZOHEENT
DBEDALT HEFE B 238 RO BN TR EL T DI B 2 R - i3 H 2L T FHE ORI T
ST XX FEIRL, JRIFEME R R ON RO L B0 B R RO A HIBMIRA TR CTX T2, )5,
BRESAIEA Z3\ VT, 1580 80 FSRBRIEA THER S | & AT C ARBREE CAA 7 L S B0 8 s O
BN FEIR T DI BT EARER T 3D 20 o723, BIREREE COMAEMI DR E R 07 /) L 2BIK
DIEBVEFRNT I D TENZ OFEFEO M EGRI TS LS I CTE e, AR ClE, THEEREE CEFTEREL T
DIBAGAF- DR FEHTIZ DN T, Fex DIFFEFIEREITT 5,

WRNME b=7"0 74377 VT Burkholderia multivorans V&, 7>>7Cl Pseudomonas JE\Z/3FBS U CU N HIES
T, KA - Wi e S O 24 e BRI THTEL | BREETGYED B0 T huh CEAR AR LA
% Pseudomonas LA_EIZfRFE » TRNB—JRITTED, T2, 7/ LD 3 ARERIRGL A DA RIS IS S CHIm
B Ll &L B D EA S D, ok 13, B. multivorans /7 2O 1A REL . AEHRE 13
AERER CEERSRIRE T2 Dbk 2 72 5 B C A D RIS BAR TR S b D eI, BIE, &
WAL LU LT DEARIR R SR » A= LB D 53 i 2 RN S LT A i 5
FERER T T QD ZIENTL T, T CRE BRI I D AR RS T HEE Z DBREE COAAL T HEFfIZ
WAL B ORI EUS% . 4% In Vivo Expression Technology (IVET)& Signature—Tagged Mutagenesis
(STM)EMHINA BRI TIETHEML . FER=RE THAERER TOS ) AMEHRFEHDE N OHTR, ZOEN
FHRETAEBREERE T L. 2 LT, Y%K 7 L OFIEE -~ DTS o2 B fEL T
Do

IVET 1 ZLL FDIHNCL T, T ue—F—% K< dapB-lacZ 7172 N dapB 13V LAIMBERTER A 7/
ERYBEDAP)D AR LB R 8 n ) RIS B. multivorans 7 7 2 DNA Wi R &AR ALT-##az 75 A3
R% B. multivorans 0 dapB KIKRT ) IHARRBIAZ CHAASAATZ SRR T A 7 T —% HHECHEREL . 90
H1ZI1ZV L DAP, X—gal 51 o i/ NERESHA FAV N C B, multivorans Z [ERLU 7=, FTdh-o7= BTl
TR CHRBEI DS AREIICRIIRR 7 T AIRDMBRAS NI EHEES AL, 2D X708 250 oD ke
BB R Tl L, SRR WA, MR ERR > G ECRIZBIDDIBIE 703 3/4 259,
KEREAREMBE S T-D3 1/6 2 5D 7, W ERIEE s IS B LA S TR B A2 2 Ela Hd . =
DIH72RE A E IR LB S AFHET DEHEES NI, T, MlaR B & B R T O HIZiE
RIS IR R L 300 . Ui (s TR X BERRR O T C O E R E R - B L HEEL C
W5, EREDOBEEHA A RO E RSN HE A R B D185 12 & T\ O DRI IG 712DV T,
TR EEECORRMIR AR LT, BIE, ZNOEA T OMEERO IR R HECTOZE), 2L C, i
BRI COMBn - FEHIEID 73 T2 e L VD,

STM ELTIE, MV AR AFNEFRET A7 TV =030, THECO AT BRI BT 2B AR TS R3S
DR RNERAIZ negative screening 35 FEZERFL CUVA, 97,000 58574 7T —% 200 B3l EE DT
— /UL BT — V% T, 2 IRRIR ISR S H RIS L QODIBIS SR8 S 280 F2D
ERZS SR AT, ZOFNTIE, T B EARCRDZEIREE BRROAEL | T /BN FE AL FELN
TEETCIIINO A BRI CEANW A E X Dl A STM R, 7S RCRIBIE LSO g
L BEHIH BRI QD BIFEIE B ASE R T USR03, BTG SRR I I R D I A S5 RS0
AN RIEDIEFIRDFAEL T, TEETIXEICE > TREBITHIH TR SR 0DV TN e &b I Ak 2 70 BRER
FRNZIDAR AN, BUSA BRI L R CAELF - BE CERWEHEEL TUD, 515, ZOJO7HEE
BRGNS OE TSRO B T2 D 5 T E Th D,

1) HERREZEDS: [bt/EW, 45. 557 (2007)
2) EEFHEEED: IR T R4 2 L)sS g i s 27 ) (EIRIE)
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ady S5V ATELuiEEEARAI
g ov?q FRIERR (A AT T4 T, Rl T 25)

FERREFZCCPESE E BT ) BEIFIDNR 2 EEEDNZS AL, 7 LEIFIDS I ZIRIE TEHE)
BT LT T 7Ry 7 A TIIR 5T, LNLEBRDS B ENTIMEA TWD KIS TS 2., #0057
I FORBAE T DRIA0% I DN TIIARTENTHEEED IR AFRAS U QU ViR, 77/ A EDS T Mbp 28158572
INTTUT DT ) bSO DPESIVIZDY, FHHET10% ~20% DiEfs T2 DU TIEZ DREFEN FIH T
WD, DEDT ) LSRR ESTAEITH  BSREN 2 AT LEL IR T T 7Ry ADEE /DT
5%, BEREBEFMEAR - DA CHERSINIZ ) DA FF O DM ET AU, 2O TN S U T iEE
LA E O AT 2 D7 LA IR CE | IS HAMNCIIR AR TS AL D58 DI 725 T
59, BHEHFIREE T NEDO 7' my =7 M EitkrefE AIaAIREAR OB IZSINL . KEGEZ e L
CIHSHEBEANER T DA RSV ) ) DVERE D TD, ZOHC, BEERICAE 2 s 741l
JEHNZ7 ) IINBPERRUY ) DA MU DRIFAE, 72 ONSRERRT 8 5 HSRERT 2 D T D,

FTRIGHEOYARDM IMETHLH, 2BPEDRAILR 248 T, 7/ L BT~ —T1—7e E DI RES 1A 7R
TR TH— 7y MEE RIS D T EE BRI, ZOFEEANHZE T, JFEIZ X R A OEAR T
HIBRAAR) T2 EANRTREE 2R o T2, IRICKRIRL THABIZIED 2 il BRI R EL 22, Z b0
ARBERERA 26 B O R RS C MGF-01 #F (Yt 21z 3.6 AT _—R) BAERILT=, ZOMITEARY /502
2% DHEIEE s TOBICHLEID ST, I DS CHIRIZ AT 5, b AV =il 5528 Tl
MGF-01 #RITEFAERRERIEOABIRE TEBT UL, BAEMIVEB 2 (LD 75 L BA R T BRI
BIXIFARLD D2 NCH BT DT, EORSA ARSI IEARED 1.5 5L,

YetafROfE IMEENATL T, RIGHEOAEE T2 B3 S8R AREERRT O HED T VD, REIERFEE,
R BRI D T N —7 DRI T 8RR 2 — B AR TR T A 7 ZV) — 2RI L T 85 7RIk
VAU LRI A EBRNCIEL . K85 T ORREIITA D T D, AEF | ATP BRREET ), fkx 7k
WO BAVRH A VT2 E DT — 2B BRI QD ZDIH7RMENTEA THIFE T, 8 0M DEERER B S 12D
W CIHHIBR 2 EHIMESEEAME T D 2 2% A2 LT, DL 708 s TR B ERSRE R S s - E D
TR, NEIZZ DRSRERATA D 5 T 1E ThD,

R THEREDOL ~IL T ) BDWNIHIRORET Z v 7Ry 7 AW BT 5 2 sl L C, iitbfRBISE
FifE ERIR ER A D TG, FIEEL B n TRSREIE A UL CL JOABIAIIZ MGF-01 #ROFERE
BE#EDT-\, HELTIHREFMROZ 52T % 13T VAR5 ) 27727 8 — (Designed Genome
Factory) EFEA TUND,

Bk
Ito, M., and et al. (2005) Metab. Eng., 7:318-327
Mizoguchi, H., and et al (2007) Biotechnol. Appl. Biochem., 46:157-167
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A-1 3—(Alkyloxybenzyl)thio—4—-(3—chlorophenyl)-4H-1,2,4-triazole ® FA{LiEH:
OJFHZRIT-, LR, SBr48— OuRBz A EER)

[ B )3~ 13BEIZ, 4-(3—fluoro K& TN chlorophenyl)-3—(4—trifluoromethylphenyl)thio-4H-1,2,4— trazole(1)J& X
Q)L AU ERZ R 28, FTALEM 1 D3 haT /ARG REIIHRIL Al 5 S 32 Laais
L%, AE LAY 1 KOMEAEY) 2 2V —REAaE LT MEEETEHARRETL . SOIZETEMHR B EAID
BRAREEAT o1, [ F1EEFER],2,4-triazole (LEWD A AR, 3—chloro phenyl isothiocyanate & formic
hydrazide d:¥) 4~(3-chloro phenyl)-2,4-dihydro-3/#1,2,4-triazole-3-thione Z4%, ZAUZT /L NTARETE
BEZIOT VXL BT, EPRREIT. v — ALK LA E R T-L X A 1% 4 HAEBTSE
FOHMEED Ak BIERL . P HIEMNE ML=, (&) 2 O triazole B 3 (IZ-DOV T(4-alkyloxy phenyl) thio
PRSI Z R 72224, alkyl 78 propargyl J(LA) 3) N allyl 2 THALAMMMEEM 2 LY
R 7R, 10 M T2 bz 5 [ZE LTz, alkyl 573 propyl £72 8 ORIFIRLKFEOEAIZIL, 100
M THEEFUIIBIEES LT TER IR G T T, ESHIZ, (LAY 3 O benzyl thio £50
NUBUBRANADEFRIFFHEN TR EEE FASE T,

A-2 Lunularic Acid #HEAED A RREFEFEHETEHEQ2)

ZHEIMRT, PR FERRER !, ILEERE | Tk 2, ) L S !

CURPe- &R || 8 LRbe- Aar )
[BH] BEEVRE O FER I\ TEIZ LSS Lunularic Acid (LA) (X, 20 UM LB
TdrD Abscisic Acid (ABA) SHEIL 7= AEBREMA 7R ZEMNTNETITHES N TOD, ABFSETIE, ABA T
T=AMDOEFRE BIIEL | BEERINZZEETR LA Z)—NMEEMEL T, ZOFFERDO GRS ABA TEMEDO A
17277 [ i fER] LA OFRE. N,N-Dimethyl-3-methoxybenzylamine % n-BuLi {ZX0A /L RIF T b,
Z Uz aafREEATF LA RS Methyl-6—chloromethyl-2-methoxy—benzoate(1)2157-, {L&¥)(1) % PPh
HiXL7=%%. p-Anisaldehyde LD wittig Sis, SOIZHUKIEETT, NUKIME, AT AT HZ LIV ERL
770 ABA TEMIZ, LA AR 13RI ETE MR O A AR 7T a—amylase SR ETE M CRHAILL 72,
LA ZFEFFEIFAEOKIE CIE, LA 13 ImM 128 ThIEMZ RS 72572038, LA D20 D/KFREAE AR
FLUTBH TV AT, TEHERUT-, SRIERL7ZALEYHCiE 2-Methoxy—6-[2-(3-methoxyphenyl)
ethenyl]benzoic acid (3)A3ch i\ PHETEMEA R LT, Fo, (LA K UNBIE, A A L MfE 1230 T
R ZBINIE LD a—amylase DFEHA mRNA L~V CRHEL TV =,

A-3 PKABA ##E 4% ABA &Iz o\ T

Oxcfn KBV sk w9, (il ERe?, |k BAY, )1 g Y

D A& TRt AWk, 2) TUR- B ZEEBR, 3) 44K Be - BB AEN)
[ B ) B ClIIFE T-OFFRE IR TRV YAGADBEEGREND, ZD GA 137V 2—m I E)
L a—amylase ZEDNIK SRR DO B RE TS5, —ITHEYOHIARN ZAR/LVEThd ABA 1TV
fE35Tdh% PKABAL A#5E4 %, Z0OFF—E1E. GAMyb DV L —T% SLN1 ZU {952 LT
ML, «—amylase mRNA ZEGMHEIHIT 2, 4 EIE, ABA BEEHERFOZENHILTND O-7 VLA
X LHE VLT, 262 PKABAL #8522 812 OV TRFIL T2, [ FIER OSSR A A 4%
(Hordeum vulgare cv. Ichibanboshi) DEERATIFE 12, LY SE LA WA TR & 5L, 24 I 25°C
TALFa~—hL7z, Total RNA ZAifitHt%, Wl GA1T>THROALZ ¢DNA ZH T PKABAL {51 o
—amylase mRNA &5 DI ELRVT L2 A L PCR TRIE LT, £DFER, AEFRERLIZ O-7 /L343y
LHEIE, TXT 100 p M OPREET PKABAL s A 7583 DEIAIRIZ, o —amylase B F-OIEBAHIHIT 5
ZEWHERTE Tz, 2SO DIEDTEME T ABA (ZHAIEFITIRO S DD, ABA LFRICAEFAAN = A LT
NTNDZEETRL TS,
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A-4 T BRBIFRICEDT VT ALEMB KO A G RIED A E
O EABOR, /NFEIF, AR (F) IR TSHA)

[ BT~ DORIERE—DRFEER (T 7% /U B+ C B 275, EtEF{bAW) anthrasesamone C %
BURTET 7% /AW EFEL TOVD, ABFSETIE, T~ARICEIT DT 7% S ALG IO AR
FARIT 5720, I~ BRIERROM LB LOEOBRIBICEDT U 7% L ALE O AFEIZ DN T
WaTUT-, [ f R s T~ 234 2 |2 Agrobacterium rhizogenes Z BN EAZ L1210, &
PARZFHEL 7=, LT, ML AR 1/2MS EAREHICHIM ST 52012k, BRRA KL
Too TUNTFR I EFEDTD, HeNISI-BIRIR 72— % Gamborg B5 {RIAEGHICAEM, IREOREFELIZTA,
R O - E T, BEELZZ O NMR B8 XY MS o #ric &b,
2—(4-methylpent—3—enyl)anthraquinone 33 (N anthrasesamones A—C D4AFED T L b T3 /o AVEDOT< 4R
RICBTDEPEL MR LT, Fe, [RIRHID T RHIHN OV TEERT A T 722 A, TURTF /v
BRIEREIDAE S R EHAS L CEDIEED TSI TV V2 2—geranyl—-1,4—naphthoquinone TéHHZEHHHS)
Ll

A-5 T-FFY 3BT ISR u7I RS+ Tha()-ROH) <7 ar DAk
Oz s, [LIPNER (AR - )

(M) RO OHBIS N 2CO-~7 /aid, T-4FY 3 @7 oekar 7MY 7G|
(7S,8R,8’S)-9-hy droxy—3,4—methylenedioxy—3’,4"—dimethoxy—7"—oxo~7,9'-epoxylignane Tib, ZDHAT DY
T RO B, SRR D7 AEITEEFTEDEEA TU VR, 2, AT, V7D SR BAEATR
BE L TES RS ILAHI LN /2o TNVD, £2T, BWIEFAMEAZ T T50)-E NG -—~7 /mardf
Bz BHIE LTz, HiERER) 2 AD T BRI F T VR — Ui G Z2 R L TRBREEEZITV,
(8RS’S, TR/ 93 4’ —dimethoxy—7— methoxymethoxy—3,4—methylenedioxy—7"—0x0—9,9’—diyl dipivaloate ~&\ /=,
EBIZ, THE 17T 6 M R CRERS D&, T AUV T AU DAL | ONLDOBESRNZ DIV AR AT
VRV C TSIRDERANITARRL . <=7 /0 DB/ SuA VAT VMG STz, ZORE N LN TALORE
FRINVR =N I B 5 L TELD T v X — VO A RRITBIES s o T2, Stk ISR iR
Lo TO-=7 /e ~NEW, FRRICL T, (- =27 /ar a2 G, ¥ 7007 5% AV OB RlE
L7zEZ A, EBHE 9%ee LU ETH-TZ,

A-6 BRFFAVTF L THBHEY ) —V A, B OIAEHEELFEEE O B
OZHAEIT L IR 'L AUHLPRESE ' BRI — 2, I e | R RER | AR !
(VIR B, P B RS )

(B O—ED.,— A(QR,3R,59-5-[(9(hydroxy)(3, 4-dimethoxyphenyl)methyl]-3-(3,4-dimethoxycinnamyl)
~2~(3,4-dimethoxyphenyl)tetrahydropyran }; ON+)—EV /—/L B((2S,35,,59-5-[(S~(hydroxy)(3,4-dimethoxy—
phen— yl)methyl]-3—(3,4—-dimethoxycinnamyl)-2—(3,4—dimeth— oxyphenyl)tetrahydropyran) | 3HE#Z L > T
VFAe—IRAEMEL TEARREND, 22T, BV /L AB D 16{HOSRRMEAE AL, HlEEEE
FAT=, TR 2N DSHRITS V= — L ORI Lo TR SR Z 458 52 212 o T SATODSE
T AD SIRET T RIBDOAFA A W= T UNMIZE ST, BALES OO ARF L, TN
ADT FEANT AT NGB R WD FIC IS T 16EDSIAR BN EARE VD 3 -, £9°, KR
\AFET DO K OH—EY /—/v A KO- OH-EY /—/v B OHTEIENE T2, TORER, (HD-E)/
—)L A DI B, subtilis \ZxTL T MIC 50 mM., L. denitrificans \ZxTLC MIC 25 mM OiEHEZRUT-, IRIZ.
FHERIRMEDTEMEEFHTAERL, B /) —/V BEAT THHQ2S,3RE5R-5-[(UED B. subtilis \ZxHL T MIC 25
mM, L. denitrificans \Z%fL"C MIC 50 mM OfFEMEA7RUTZ,
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A-T RUDPNMMEOREENR R B) 7T oS LB LS EE O Btk

OWINER ' IAATE 7 1| BIR L | Yuioarab . Bk 2, KRR | JLILPHEsE !

BRI — 2 ("R 0, P R AR, P B -l 3 t)
(HE) V7 F T C6-C3 BT NEES Fp 37— TREG L. SOITEARE I 2L O R B 57~
D EOREEIIIZERNED DD, ZIVETOFA DBFFENG | N DAL OB LOREEE D3 LR biE
MK N T 5 FDNHGNNT2 5T, AN, 2RDER STV TORNARU DA T DffiEE RPN
PRSI CBRICHAA NI ARG A T DI VT T A AR . U OO IE ST bIE
EDOBIRE LN T DT HIE LT, (FE-F558) 20D LS TR N2 DA FFD2, 3—
NUDNT TN B, 4R T R IERR T TR 1O LSRN 2R U UALE
12D LENBRITHAATIL QDRI EED2—T ) — L —4—~_ D)L —3—Rafd o AF LTk
Tekua7 I M 20D NI ES AU TERIGHAAEIL CD2, 5T J—/1—3, 4—AF
NWTITeRa 7 I G N7 a7 7 RN T U G R TV IMAEEIEM:, ER e S — A% O R A RIS
P, A=/ N R NEEEHAEL T, ZORER, 220D LSV TUVRW RN DA BT D7
CISENNEE AT HREIRII,

A-8 Radical scavenging activity and anti-tumor promoting activity of Japanese olive
extracts  OSurutwadee Pak—uthai', Arai Nobumasa®, and Hirotoshi Tamura'(* Graduate School
of Agriculture, Kagawa University, “Shodoshima Olive Park)

The biological activities of olive waste water (OWW), pomace and leaves of three cultivars (Mission, Manzanillo
and Lucca) from Shodoshima Island were characterized. [n OWW samples, 20 % MeOH eluent from Amberlite
XAD-7 column of Manzanillo var. contained the highest value of total phenolic content (355.10 mg/ml GE/g
sample), radical scavenging activity (2.80 mM TE/g sample), and positive anti-tumor promoting activity. The
major compound in this fraction was hydroxytyrosol which characterized by HPLC, NMR and MS. In case of
pomace, 20 % MeOH eluent of Manzanillo var. contained the highest value of total phenolic content (296.09
mg/ml GE/g sample), and 60 % MeOH eluent of Lucca var. contained the highest radical scavenging activity
(2.40 mM TE/g sample). One hundred percent MeOH eluent of Mission pomace showed positive anti-tumor
promoting activity. The major compound in positive anti—tumor promoting activity was oleuropein-like compound
which characterized by NMR. Dried leaves MeOH and hexane extracts contained higher total phenolic content
and more active DPPH radical scavenging activity than fresh leaves. The results suggest that olive waste water,

pomace and leaves may be utilized as a source of bioactive compounds and safe for human health.

A-9 HFHE R O R LIE
O HABYEIE (FAREER &)

[ BE9)4P (Paeonia sufliuticosa) 137842 FHIJEL | AROBIEGA /13 HFHZ LU TSRO U 22> T,
— 7 AR R T DI THLAN, BERENMEIZ BT D/ TITLA L7200, Jo T HPHERIZOWT,
PR IEMEZRHEL . AR O rTREMEA RS 528 LTz,

[ 5 1E] BAR AR B CERINS M= AL PHEF A3 L CL Bk = s/ — LV hhiiA Tl i 5-U 7, B2
{HIEMHEORGEEE L T, DPPH 7 I/ WBEIENE, IHRFRIET VN BLOCR X T L0 EAEE
PERIHNE A FEmL 7=,

(R =2 ) — VR 23 b S T L 7o HPHEF IR SOV T L DPPH T2 0 WAH R TE A R ML 72
AR 0-100% AR EEI CVH G HA R U T2 03, 50-T5%DFRHE Cll NEMA MR L 7=, —J7, B E A
FINEME I, AP EWE ChDH, EGCG  LRIBRICIR BTN A IHI T 22 L2 il L7z, F7z,
0-100%=% /—/WUHlIHHRIZ U T Folin-Ciocalteu YAIZXOFRY 7 = /— /LA HIEL 75 S, DPPH 73271/1
THETEMEL B B HEGR LT, ZOZ S WM T 5T D EITAR) 7 =/ — L EHEES T,
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A-10 VURRE R OBERICIH T 2 EES OIS
OFAT & REEAAR, /AR, Veimfl !, M) SRR, Mty B —RR !, EEid
INEHE— RS EASTE !, EESE (LR BARENE, 2. s L T3 RR)
[HA) ZEAHRRR, B EE A ET DV EIZIE, 7 Ve — VERO N LTS DRI D
FI AR, LOWMERSRALE DAY N ZEEC DT, RV NEE O TFRIIHEHECHD, TBE
DREFEIFHTE VD Bai D FEIZEY, ZHOEHEZRIR SR D53 T FEORFRIIFRED FIREI e o7, —
5, FDI T RE P DB DREED Sy DN B P Ol I b2 b A B 5 FH B
THd, AFETIE, "ATZ7Fo1alrPOOal MO ENDVLERIIED
(NV-Triethylethanolammonium bromide, N-TEAB)Z &L, 2N EHKRATZ7 7 F VIV K RIKEL T,
Phospholipase D(PLD)f#: = 3% PC 7365 N-TEAB ~D#E )% ESI MS THtrd 2 Hika -,
[ R —T L &G T e ETIR(pH 5.6)I1C N-TEAB, 827 752 /L o) @l b (PC-O0H) B LY
PLD Z{AfiEL, 30°C CARFEIFUGLTZ, EDTA CRERZ RIS HT- &I TRRID 7 aadL b/ AR ) — ) REHR
1:2% Mz CUNEER S DO BZHHHL, Z D&% Tandem ESI MS 1215 Precursor ion  scan mode C43#T
Lz, Z DR, NTEAB 1% PLD OFEL720, PC-O0H MHiffgf s A~ 752V #75 N-TEAB (ZH559
DFLMERS Iz, ZDF1EE VT PC-O0H D438 PLD OFSEITIR D0 E D7 E BT TV D,
A-11 VIZUIANFEE ST EUTRIALIEERT 71 =7 4 — BfEL T DWEHE R ~DEA
ORI, A A PRI, Al |, PEEE, BHGEE, R £ HEisE—!
(LRERRE B ARELE, 2PRBEEE)
FEEACEWIE, KR % 72 EEEMEE O BRI 2 LT B ARFUTIAAAEL TR0, AR b fiviekid
RE RO  SWERIE - Y2 S IO B GL QWD B LA DO EYRSRE ORI I AL R A BRI T R E 7otk
EA =L CEI28, fE 2 E L A D B RIED LS TU VR0 | T D4 LU TOMBERERIT
ARTFR GRS D TRAHIN AR KRE BN TS, B EAWE TG A T AT F ISR S
AR ChhH I CITHE Wl B EF—RIEA A S CRREITOD N EE CTh D, AL
“Cl¥ Chemical Fishing VA& HL, ERF VL7 EITRESNDT I/ HDL T ) A )V EAD @ REZMAFIH
L7z Chemical Fishing IEOMREL 772, ZDHEEL UL, (DB T/ Vay RIS E o741, L7
JANIEZAGTT 5 BHHCEMO A BN T A% A B AL ERICRE A S5 QREDORESOF]
AERia e LT, B A EREDOIAHNS 5, EETIETHD, 7T/ 4 3 B AU BRI
LU TV IANE T HENUT WA 2ARFRRIOS LT 1%, Aitids L OVEEHZ L0 RIZ5A S RISy e & %
BrAELTZ, DUNCREFBAD HHESEZ B0 L | BRI B BFEHO A 54557 LIT LT,

A-12 a—Y LB —WEZ RIS T DIEBREETUR SR N-7 ) DREERE
HREZES D, KHARED, ARTET-?, WETEF] Y, MY AR, ¥, LAY,
OAFF Y DIILARE AR, 2) <DLEEEREE, 3L HZERGEE
[ BNl —Y L BU—RDICIE, BUSRGR VERRG AR ol L B RIGP) I SEAFAET D, Fox 1%, RIGP
VSR T-HURaA 3 28HiEE N-7 U DEAET DR AL, BRI DR b thsEzmt L
TOD), IEGEHUREAFHEL N7 U ORGSR EE G A O AI2E0—EREL T, AT T-
PURE RSO SRR ET D, UREIERIGPERTTT VR IU,, 70T —BIEE o7, f5hhiz
WET T RINHER T DU R KORES A TEfES W 7-1%, 2-7 /B A KO S AT RAE S (PA-HES) 25/
LT, ENENORESE ST, T ODIEFAREE AR T, AT /UL HT, BERTEIIE, ESI-MS 23T,
HNMR XV R ELE, [MRIT-ESAREHICIT, A7V N E
(GallGalNAc1GIeNAcIMan5(4)GIeNAc2-Asn) & N o4 7 > 5 F #H & T # &
(Gal2(1)GaINACc2(1)GleNAc2Man3GleNAc2-Asn)D 2 FEDH 7 7 N — T IMFET DI ENRAGIN 25T, Zh
FTCITRELTZ RIGP BEHREEN D, I\ F SR E ST D2 SV EAGRKITIE, ZETHHT
VR B 1-3GalT 23EREL CWD T EAVRIES IS, HIC, T-HUREH N-Z VA MGG T R T7FRa ks
%, TUBERS R RE LT 2D, T-HIREHZ L 7 BIL, IV AFRNG B ThHHTENIBNC
7po7-, (1) Kimura, Y., Ushijima, T., et al. BBB 70, 2583-2587 (2006).
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A-13 VEV I TRARROF uf —BIEHLEYE —HBEL R E—

OEmEsEL ", INIAHET !, RBmbaE !, RESErE", AR 2 BlkFHE -

(" TR -IRG - EWEREEEIR, ° (158)
[ BRI EI2I 32U E AT (IR ORERD-H A 20 rTReZ & A Rt BT, il
W CEASEFI AR S CREERRES AU QU hild) 36 FED G5 53 Ei O A iy, Zogks
{EBS IR B DEREA MRIET 2. SHIZZ OSBRI E 7 L AL C, BRI EZ IO T HI50%
17, A, B EBAIERSEEL LT, FRITr T —F (R 7 = /) — A% 2 —8) ORRER A Y _E
VF, 53 ENLO7R) TR NEMEA RUTAE L CLE 7 T AD R E R E Nz 5 LU
[ FERIV 7T, (e m - CHAEE LT s e Fhad) (36 #8 53 H) 2= /— U9
LHZETHRLN O F as F—BHEEATHRL /2B, o7 GE), VAo, i~
0% (KR, 7o b (FR2E) LEBICE AT _&TEARLIZLDOTHD V. 22T, TOTEMICEHETHEH K
DEAGLDNTT D0, FELEL T T A% AF- L, TEEAAREEC L2030, Iy, #ff7m~ M
AT STAER, 2FDOIENE % HlEST A LN CET-. oD EEEfRITUT R R, N ARETAD
FIETCTHHIEN DT, 1) Masuda et al. Biosci. Biotechnol. Biochem in press.

A-14 7y U REIMOBE RIS L ISR L S H HeEtE M E O MRS
ORIRALE, R, BHSEHE, 3 m gk PR d A YERETE )

[ B ] CERARC R B A THHS U QDY) 29 FEOHHHINC O TIR b LB IERERE, A TRIN
FRZUARR 7 — B TR A A SR NEMHA AT D285 95 L0, EDIEMER S Z RET 5,
[ 51k i 1P - CEREEL 7= SRR 29 FROD =& ) — LN ST, VRS 7 —B 2 kD) ) —
IBRDFAIZ TAL DY ) — Ui~V A3 R 234nm O CREEFAOICIIEL . ZHbHERE KD T,
TS, 7 NOARZEES, NV IBE, S~ Ny TV IR, ra e L B, o A2 — o — AV EE ORI
R IR NEEZ RO T2, I Chieh TR NEMEA RU 7 MRRZE I Z W CEATE I E ORE % 38
Teo 7 MRS A FEEATFL . AZ— /L CHItH U, EObHWE SRR C L0 5L Tz, DR TT 4
=)V AIERER, BERR T /L RIEEROTE AR R 230 > T, TOIRNEIEDS ~T=7 2 ) — )L AT
Z ODS BT L THIZHELIZEZA, 50%. 60%. 70%., 80% A% /—/VESHERIZ IR &N D -T2, 2095
60% IO TYARF L7 —BIHEEM CF 57585 HPLC _Eov—2% 5 LTz, ©—7
RERAE ORSERHT TGRSOV COREHSE A HET 5,

A-15 B H B —-N-acetyl-D-glucosaminidase % BAIFLER| HU-1 R B HEIED & ERENE
AT
P B, Ol £8, FIAK 1E—, s i (LRSS E REE)

[BY)Fe~ 13, BHRRIC B 2T i35 1 O Téhd b—N-acetyl-D—glucosaminidase (GlcNAcase)
DIRERNDOYRZEIT, ZIVETITHHRRE Streptomyces anulatus NBRC13369 KRN AZRES A A T hE
HU-1 AR BIBLUSRIRED GleNAcase Z RN FRET 22 LA BB L C&T2 ¥, HU-1 OFAETEMEC
1%, N,N,N-trimethylglucosaminium (GleNMe)FERe3 KESE KL CTUD RIBEMENE 2 572728, GleNMe, D
ARk EBHEE RN A 7o 72,

[ B REE Y AT V% VT, D-glucosamine D72/ H& AT WAL T2ZEIZIY GleNMe, DERE A
I BRI RNRE IS, 17 570~ 77— T TRBIIL, AR T D iR
WraATo7T285R, GleNMe, % 50% DE/WVIEE CI7-Z LA B LTz, [RIRHS A LS T/ ~— Al 348
MINZ a RICR> QOB ENHBI RS T2, NAEL IR GleNAcase FHERBROFE R D, HU-1 D
GlcNAcase FRETEMNZIE GleNMe, L M A— 2% SE, H LT E DO EEE DS APV ETHHT L
PVRESHLT, VAR B3 1 RSB 54, p 81-82(2006)
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A-16 Pochonia BRINE B AEFET BETH B —N-acetylglucosaminidase FHZEH| D FHEFE M
fli  CFHERE, OBRMIFE, FIRE—, FEARK, B #C, il 3
(RLRBE BT, P RIRFHIT)

[ B~ 1%, BRI C VB e T a2t 05, B —N-acetylglucosaminidase(GlcNAcase)
PLEAIOYERZITV, ZHETICHERE L SRR EOIEMERE RN EL, R Streptomyces
anulatus NBRC13369 #AVAEME T 2HHIAYTHE HU-1 23R REBLUSKRIRED GleNAcase & RFEAHY
BT D2 EA LN TET2 1), A8l SRIREDVERET S GleNAcase FH A0 B - A EART
AT, ek 2 AR SRD GleNAcase |Zxt T 2 BTG ERHIA o7, [JAkERERRER, &
PR L O AN E SRS Pochonia suchlasporia var. suchlasporia &[RIELT-SR
IREOA A LFEREFHEEYIO MeOH  flitHila T8 B L IR EOREREA TN, TSy
], AN T LI~ TT —, WA A A5 HPLC (X DIEME % BB 7=, &FE NMR 20474
FOVEEGT2END, RMEAWIFROE ) T IaARCTHOLZEMBALINE o7z, AR
{LEWF AT TN HHESED GleNAcase (2R, BEEND GleNAcase BREHIT 7 A2 T2 LIRIEZED
SRR PAETE A L Qe SOIZ, AMEENTIRAE, EAEH , #8238 o B R iR L €
bIHETEM A RUT, VH AR 31 RIR R B B 4E, p 81-82(2006)

A-17 W AR T LB ENDHIEWE

OfEEHLT 1 R 2 A 1| AR 2, R !

(SECRERAEER, P AARZOZ B2 — - EEERT)
[ BE9)s 147 (Lentinula edodes) 1% AARCleh & & L CODEEERHE DI THD, KR, Wil A X135
T, DA B LI TES T E D DI D2 ETE DML R, KRLOBS, B ARREDR
AL, BERITHE NI DDITHL T, HEEOS A2 T 2 BE% TOIE DL 720 EVDHE
SRR T, ARFE CIE P ERERR A 2 D3N Z <3 RN O B FEL7=,
[ 7k S 1N =7 )V~ (Trichoderma  harzianum)l 33 A 247 DIFAFEAZ BTN EE 5.2 5, AR
VIRET D HUEETEEZRREIZ LA F O SR RIA D 7, TRIEPERLIGE A 2/ DRk G35 788K ChitHL | FR8E
YL, PUETIEEA R HR T L AR A KAl o~ b T 7 o—% AW TRERIL (LA & BEEL 7=,
HBFEANRT LT —H230 AEEWL % 1-ox0-1,2,4-trithiolane(OTDERIELT-, OTT 1IN FL=1Tx L
100 mg/L M HAEEEEE 7KL, 1000 mg/L TlIseRIEBEEL-, WIC, BAPESFRL HhEPESFRORLE
SABTIEFND OTT O B HPLC CEEL, ORGSR, FIEFETIZ 1.8 ~ 3.3 m/g& OTT F &I
IESOENHHE, PEPESFED G EIT AAFED OTT G/, 0.8 ~ 0.9m/g IVHZW &b o7z,

A-18 ATE T BKHHBEEROMEETEE
OYEEE 1V, HBREEARE Y, Brlfsk V., [IATE] U tE 0 - BER

[ B #9] Stevia rebaudiana Bertoni (A7 E7) DEEZA B | HEESE TEONT-ATE T BvkiiHi
PR [ C ORI E L C BRI R D0 b O SE TR B CHERS AL CUD, AL
TIEATE T BRI FERR O BRI AR R M & O OTE MR T2V TRRRLTZ, [ Hik.
FEE) IR : Aspergillus oryzae (2SR % indicator U7 L —RNEBRZA 772 o755 . AT 7 Hukimt
FEBARES HI(PHE.8 FRHENZ I Foe PRz (AT o 7 B i) LD LU C 24 FREOBEFE LSS5
77 558% 2: BBCPRIREE CéD Rosellinia necatrix R-4 #% indicator £ T/ L —NERAEA T/~ T fESRE, AT
B B R AR RS H(pH6.8 FREZ 3o BREZHN (potato dextrose ZEREZMN) LD LT 9 H RO HEFHELE
TEPEDMFOIVIZ, S8 3: 96well 2 FV YT A oryzae HEFEEIETEA B O R EZ S ~T2AER, 121°C15 43004 —
7L —7 W CHIEE T, $72 pH6.8 TR Z LV HHEEIEN A T 12 F7I TR U7 (pH HEFRHE L D L), F2
R 4: 27T B AIHREEER F ok 3 R DIRGEFRIRD A.oryzae HEEIEEM ARG 7RG, HH5H
BEEH L RO T8, A.oryzae OFEUIERIERD NG —3ET L 7 o UM IO RES T,
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A-19 VT HBEEERD BB L ERER
OJURHER, KEFES, M M (RS REAED

T X VERERAZCNIAT N T F AR ) —)VMAME T 7 VAT BZIVE T T NZD B FRNEE i
TE R DT, P AH L (B—TNasR) | =rafF (B—FUIReUR) Rt 0 Thd, ZE
TELDYTYOREFD AZG ERBIMESI TN, YT YORED AZG ERIFTHES TR, IR
13, BEEROBE AR DT ENULELTHLN, 3 MAM (ZDOWTUEZIVE TE S TURD T,

10J@32FH DY 7Y DFERMHIRIZ DV T, AZG i HPLC TERL ., /i Cihd MAM b [AIRH 2 E &
Uiz, E-FNENOIA B ~ 7P O EEELHIELT-,

S2FED YTV DEEDHH18FHITIE AZG B MAM bIgHIS 2 >z, BT Encephalartos JEDH D TILIRS
NFED, FEFITHEWEIZO SN, AT Bowenia serrulata (1% 2%LL E, <703
Stangeria eriopus C 0.12%& F =, AL DOFREEML S, eriopus Tk, ~7a¥1NE Macrozamia
miquelli THeb i\ MEZZRUTZD, AZG OFE B8 KX T H O T h -7, iEI2iE, GC, 7eEha—
TEER IO TLC, GC DMAGHRICRDERMIM THOITW) ZNHDOMBERIC OV TELET 5,
Phytochemistry, 65, 3243(2004)

A-20 FERHC XA KRIBE 0157 O FFEA(L
ORI AT (FERE K- AR

(B KIS 0157 ICL 58 MR I CH RN LT 5L S, 2O\ VBT E OB )7 —%
B EE TED BB EL BT 585 2 DD, Fio, AFFURAPE T e iR I Lino~) 72
A LNZENERET 57280 . FUEWE O o820 K& sl s OS2 78 |
Rea LS D FHIDMESILCND, Ll N e M AN 2 BB D A X E A
ETRN, ABFFETIE, AIFFURO AR O T BRI T, SO e O T4 BEL
T SRR ERE R T2E RO LRIz, (FERIEIE 71 BmrI B2 2 BHED K 0157 %
FERIAT LT, BRI AR RS A LBESH(pH 3.0) (ZSREL . 30°C CLEE DO ATFRI LI~
AN (VT EVT2) X, FinmBZ i R ELT=T 7 v 7 2R 1% 25 57 7 ARER G2 3D
WEL T, FFEAEEHIMIE, 70% %/ —/ /L CTHItHL BRI RIL 7=, (R55) KGR 0157 DAk
TV ATNTEEND B—E ATV RENAR T Uiz, F2, Nums it — L2 A& END
FAG )= AT ISV, B RS EEME IR O A ROV T IETET T 7,

A-21 FoMNEIBFHAIRER ATrb ITX3 5 epigallocatechin—3— gallate DHIKIEFE{EEIER
OEABI !, BERTEAS !, MR, IR |, SiAEZ2s0
(JURBERERE- AREFL 2L BAC)

[ B RY] Epigallocatechin—3-gallate (EGCG) 172 EMNAH THHEDO EEHA T L TERSNT
W5, ZNETIZF 41X, EGCG ¥ 67 kDa laminin receptor /L GHIIRREICHE ST HEEHIZ,
UARBH (MRLC) DU~V AR RS, Jilids AFIIESe A7 ) — < MRk O BagE A4k 95 = %
WL CETz, 22 TARE T, 7y MEEFAIaROEGER LY MRLC V{2395 EGCG D
Z DN ORIRR AR A PEOUWTRGETLTZ,

[FERBLIORE] Ty NSk AT 12 EGCG ZIRML., 72 R4 . B w2 —|2CTHl

fekize SRR 7=, T OfER, EGCG 1 1IRPERAFANC ATr5 fRAOBSiAARELT-, £7-. Rl 77 AT I

NAFTA—ENT ATrd ORIIEEEZREIZNT 5 EGCG OfEATEMHARIELI-EZA, 1FEALTEAME

TR &Ig ol EHIZ, EGCG 1E ATr5 123135 MRLC DUt A2 R U7, LLEOFERD

5. EGCG Al i ~DRE G MED MR VHIIZIZXTL . MRLC DU L~V 2185895 L Eb ISRl

BHZAIRHE T 2 ATREMEA VRS AT,
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A-22 ARCEENDEY O EARE Y D Probing {TEIRIEWE
OB FEsh, IAA 32 Francis Adjei-Afiie, FAE—, & W0 (FHRE 4E)

AFRDOEEERCTHH B ary B (Sogatella frucifera Horvath) P AN J1(Laodelphax striatellus Fallen)
OEEATEN T D EHT A WA ER(Probing) LW H(Sucking) D 2 18FED 725, WifEY 710D Probing 1TE)
WZITEFRD 7 FR /A REBER B 5L TRY, A FETIC'EYRY I D Probing 17BN E L T
[soscoparin 27 —O-(6"-(E)feruloyl)glucoside, Tricin 5-O-glucoside MFEIESIL. EANET LD Probing 17
BRI E L L CRITNESBEIL 727 T8 /A REIHER 6 FEDFIESILV TS, LnLZenG, ZORFIIARTZH]
DINETR S TUNRNT EDD | AWFTE TIEZ DA IR Tz, A TRD AR ) — AR 0 - By, i
FERAZ L7m~MHPLC CIERAGRL B LA ZEST-, Zba S T L 7GR, Bomy
5@ Probing 1 TEIINSYE % Isoscoparin 27 —O-glucoside L[RIELT=, [ERIZEANET7L D Probing 1 T8
Il ¥ %) 'E % lsoscoparin?” —O-glucoside . Isoorientin 2" —O—(6"-(E)feruloyl)glucoside . Isoorientin
2" —0~6"-p-coumaroyl)glucoside THBEFRIFELTZ, LA ELVMTEY L A10>4 Probing 1 T E DR &R
fRHALT=,

A-23 Secoisolariciresinol ™ 4= BEFEM: 2L 12 B4 B HF 2
OBE KGR R U 2 RS SULPHESE! BRILE—2, [y R
(IR B, 2B 1R )
[ B #9]Secoisolariciresinol (SECO) HIZBERK— (T ~=) IZ & ENDV T T O—FECTHY T AN UARDIER
TG ZEPHILIVTND, 20 SECO DREIEFMEARTEHH(+)-SECO, (-)-SECO, meso-SECO &ALl %
NENOAEBEE BT 25 A RR 2 72BLR ORRE LT,
[ 715:)45 SECO LA T, ENELA AR MCF-7 #Il, F81 0O BALB/ ¢ ~ 7 AR SRR Ak
Colon—26 AR D MRS EIEE, BBFIEARIAE 3T3-L1 Ml T T 4R KT F L EEARI T 250k,
BELOEM AT YR —~HRICK S DHUARPEA TR Z DV TG,
[RESR AT AR DS A R LT e 2 A AV IRIZIR VIR EE TR Bz, —J7, ()-SECO
VZVARIREE L 236V T MCF=T i 63 2 BRI 4L, (O-SECO DA INT AN ARG
IRTZEDNHEZES T, F2, (O)-SECO 1%, 3T3-L1 MO T T AR 37 F L %81 RNA L B8RO
IRPEL~IVT EFHIEL, 7T AR T PEAER 1.5 LT, e A7 UR—~# HBACS Hifino>
[gM FEAEIZXL TH)-SECO, (-)-SECO IFFEEANMEN R A RLICb DD | A RITITIEMEDFRD Hi/en o
72

A-24 BHRHOWTZ z0Er UWIBITHFIFIV ANVADEE
OFEHE, KB EZ, BEHG - AKD A, [LIEE R, SIS, SBpae— ISR
CIWN )
HH) JS A ETAAH DAAZIBNT, M7 =T S WTIE R 2~ b Aa R L= T (1), D
M7 2 WEART I RAN AL OB L 7 2B A RIS DT U B RO 54
BELTZ (@),
FHEERERD) 22 Rt . AR R PRI 2T 730 (TA) IREEE, BIRITHIINL 7223, A2 R3A(0A)
LR = ADADIREL, RRA IR TELL72h 72, 10 nmol O TA ZEHT5&, 7 =mE 23U, =
b=V 5A% IS ITZA3, OASCDADVEFCIE, 2L en o7om3, AN AIZED | Ak i
OA DA JEFEITIEINUT=, TADUINCEY, 7 =e RS iR oM = A AR E, LB
L7273, OA R DA DIRIICIE, 2787 o7z, LLEXD | BOMT =0 S WORIBIZI VT, TA 3RS
L CWAZENRAB)NZ 72577, (1) Pheromone production of female Plodia interpunctella was inhibited by
tyraminergic antagonists. Chem. Biodiv. 1(11), 1652-1667 (2004)
(2) Effect of tyramine and stress on sex—pheromone production in the pre— and post—mating silkworm moth,

Bombyx mori  J. Insect Physiol. in press.
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A-25 7 AL FEKRIZED GABA, ZEEIGE D B
OWA T #IT, FTH—PE, AR, HE% (LR &)

[ BEf] Il mE A FIO Y E T D GABA IE GABA 2 % I L CE DA TEARA FAEL QD A4
CFRIRNVEID GABA, SR TEH b D& iR HUAIRIERIZ 5 X227, 72 GABA, SAAIT,

TNA— R VT B L7 BN Lo USENFES D, ZVETICHEWESRY 7 = /) — VA,

IKEEEA S DOH AW e EGINEE AT HZENDNERRD | ZNORRGTOE G E% 5.2 5 "RE
PEAVRIBS IV CE T, 7 AL T <O HE - HL7 L VX —ERR EDGRO TS, ZZTHITCICE
RSV KRS H T AL L FRER 5 Fi Sample LU, 7 AL ARG EFZFF O rlREMA T~ D2
LLUT-, [ #55] GABA, S 5% T 7V 7 A0 T )VRRERIB CRERES |, RV T — 050 7RI ED
BRISEARNE LT, KR VR HA R OL DO LIS IZ SIS % B 7=, 2-Hydroxyazulene &
2,6-Dihydroxyazulene @ ELHENG KR EL N D72V E R LD BEOE A 735V . Azulen—  2-methanol &
2-Hydroxylazulene DN GHT AL L BIZEEKEERA IS EDL0 | FEE LTINS 775380
B EES A TRE D B D,

A-26 Studies on the docking of structurally diverse noncompetitive antagonists into the

channel pores of GABA receptor homology models

(OMohammad Sayed Alam and Yoshihisa Ozoe (Dept. Life Sci. Biotechnol., Fac. Life Environ. Sci.,

Shimane Univ.)
The ionotropic g-aminobutyric acid receptor (GABAR) is a pentameric ligand—gated ion channel and the major
site of action of many structurally diverse insecticides acting as noncompetitive antagonists (NCAs). As the
human b3 GABAR subunit has a high homology to the insect GABAR subunit Rdl and is easily expressed in cell
lines, the b3-homopentamer is useful as an experimental model of insect GABARs. Meanwhile, the
heteropentamer composed of al, b2, and g2 subunits is the most abundant GABAR subtype in the mammalian
brain, while the b3~homopentamer is not expressed in the brain. In the present study, three—dimensional models
of the b3 and alb2g2 GABARs were constructed by homology modeling using the 4A cryo—electron microscopy
structure of the Torpedo nicotinic acetylcholine receptor as a template in the MOE2006.08 (Molecular Operating
Environment) program. Structurally diverse NCAs were automatically docked into the channel pore of the
homology model of GABARSs to identify their binding sites and orientations. Molecular docking studies suggested
that the binding sites for structurally diverse NCAs are located in the channel-lining 2’6" region of the second
transmembrane domain of the b3 and alb2g2 GABARs. However, the molecules can apparently take a variety of
orientations within the channel pore, depending on their structures. A good correlation was observed between the
total binding energies and experimentally determined potencies of some NCAs, indicating the validity of

the suggested mode of interaction.
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B-1 EAT A 2T O R ETHREIC b2 NS WRE R+ oMb EZ 0 HE

KAFERIT ILASRORE, ALY, JLIRTE2, O B3

(L R-#E, 21 A K-20A. 31 KBz =5R)

[ BEOEAT B 2T Ol L, 408 Kl LT3 T (R LB (RN FAE 578, AFED A0
HEBTHEAE IR THD, ARFIETIL, BIOREIEIZ B D N/ IGFHENR 7 ORI JOMEEIZ o
TR aAT -7 [J71E)$h I, LA (8L-16D, 16, 20 X 32°C) 25 TNTE A (16L-8D, 16, 25 L
32°C) S FCEBE LT, WOWGHEIR T OAMBRE T ET, BB 32°CEEEAORMHOMEERIE % T
FEERL . DR SRR 5L, 2 BRI B A BRE | HT- IS CE D F DIk
7 5 BT R OTEEE S L 7=, [R5R] B BSHCBEDL T, 16°CClrimsataiy, 32°CTILE
FEROEHR AL ST-, WIZ, KB 32°CATBE RO Fiio MIEETEZ K TR, RIS EENE
AT BRI, BT AtlTe oo, OFY, BliEIINC, iAo B A Bl 2R 703 wE i,
RO AT CODZENIAL) 2o T2, 22 C, SFROMMIRPCRIRRTTZ TRHRIL | FERAE
(AR AR G L7282 A, 2% NaCl HFhH R P iR B b A3 D8 EMEDSTRD BT, F7-.
ZOWEMET . B EAITRTL CRERTFIIZ2IGEZ R UTZO T, ALEELTERAL QWA ZEDVRIES
77

B-2 HAERRINC BT DBV ATA L T aT 7 — B OARE
OLEPHE" MERRR? [UARSEE! RIS B e —!
(KPR 27 ==y I ASAF)

Fox 13, SRR B2 Bombyx mori &7 VL, VAT AL 70T 7 —EBCPOEREII IS 5 15%
B FARRO AL O HFAA OfiFRE BHFRL QU D, 3, BCP ORI A& T~ fE 5, BCP 1%
NEHRIN D 22 7R BRI AFAE T D2 E AL e o T, SeRSRER I, NI DTS 7 B
LRI ZERAL . £ DS fRPEY BRI O SRR HEB R HILTND, ZDTEN D, BCP 23T
B RPE B G DI ENRIBS T, L T2 A\ ETRR A ERM L LT 2 A, e T T —ENE
PRV BFRA s 7 S DS CI U T-, T2 ZORTIERS » S DORNTHT BCP HUAIC L~ THIIX
NDZEWSIH T, I, FERLIL 7= s e BCP % W TR > S D55 A~ Dk
B WS B BCP IZL o THfifSiTz, D53 o — A%, 2o\ ERERIOBIEALREE FIRR Ch
STz, LEDFERD S, HATDT AT AT 0T 7 —BL, FERIP ORTIES 7 B fREA T ZEEERD
R R R DS HI B 5T B 2 b,

B-3 Bombyx mori T NEZF A EBEER O RIERD NS REAFT
OWIASER T EMIFE 2« BRARS— ' (LIUBER, 2. THER)

Fox 1 TR R OMFEREERH OV TIEAE T 90 QD VAT A Bl (GST, EC 2.5.1.18) 133
WYl D— D CHY ARSI BRI LSO NIRIMEO SR LA E T NA T A
(GSH) #4041, A~ DYEHEAIStET 5, AWFZECIEEH A B R OET LV CThd 1= (Bombyx mori) X0
GST (bmGST) Z[FIEL . EDOREREDIRNTAA To7=,

J1A 25Esh RO AR#IfE L Dtotal RNAZFREIL . RT-PCRIZLY H B G f-D/a—=2 7 %4 To1=,
bmGSTI, 257D 7 X/ BEFRFEIOAEREIL, HEE /) T-51329,807 CTh 7=, 7/ FAES IO FHRIME R B TR
(RN L ObmGS TIZHTHR Z A BT 223 ) o Tz, ZDFEWEETR D720 KiFHERosetta (DE3)
BRSO BIA Y 2 —pET11b% FIV TR (A2 7-, #AHax bmGSTIZ, 50°CLL FZ L TpH4H11
DHFIPHCTLIE TdhoT-, FEIEEIE L CThHA-ERaX ) T — L ~DCGSHIATE A A L2 L5,
bmGSTIIFEAEE OB LRIREEDERIZ B G- 52 LRSI,
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B-4 R (C.elegans) I RHINZHRARY R—F A,
O iLiperE", SPor 380, R0, BN I8 O, AIRTERA 2, R ?
FEILA A TV RN 241 T)

[ BB OV RIS 1 ALIIZASFIIEIGER, 2 AIIEREFIIE IR N RS AL T DA%, R i
(C.elegans) \Zi% 1, 2 A SAMAEFIIEIAEED S S LT 00 TFEDN S Bl AFHET D, T 1T, Ay TFEDA
ARCRE BT DIRFEC, VIRED 1 MO MK T DHRARI S—8 A & RHL7-O TS
5o [ FiER A 7L o F T L AT T-#4., 100,000 X g @52 F08I0L 7=, 2% DEAE A4 A8
T3 WL, TEVEEI 215, ZOBINERERIRE L, e OVEEE FEITEEIEE T, AT
UHREEEREL, [FEFBI OB R]2 D) ) — WigiE C CRGRLTCARA 7 7T U ARPAV & B H
MR MR R, RS AR S—BIEM T 1 (A IR RT 2 A ZA T T, £,
N7 VYN 53T D0 S—BIEMH RS T, Ca® FEELRMETHY | pHAS LI 2 pH ZF5572, PA, R4
TyrFonaly IRATrFIONTH ) —)VTI(PE), IRAT 7 F NI IRAT A ) b=V
FEEIZA=E2 A, PE R0 PA Z W B IEEE LT, BUE, AEEOAFIIEZRIC OV TURFIL T,

B-5 F=FaBFRADOENERREALZOEYFENES
OPFFFRE (Rl ke « BRI AN« 1L A6 —« /N (R RK)

[ BB O Tl HITA =42 EO RIS SO AN IEF 723 B BRI 2380 CHARD TEW L1 oD

TEMRSE (ROS)E AT DI LA R, ZOAT — VO IR RS RS M > QRN &

FHRDOROSHEAITHIMR N, 2N HOBIGMUOWHERIEICH HHE T HME ThHENILINI T DI fif
MratTo72,

[k fE R )6 R EOME SR TR DU TR 7 1 — 7 (LO12)% -V T2ROS DAL 738 SR A A T 7,
FFRIZIDF ORI RELELRDZL DD, WTIBROSEFEEL, FThA=Aa¥aE&Te 3 BAEEN

D TR L~ UL DOROSEFEA T HZEDVRBRS -, WL SODIZIVES N, Zhbins

FELTA—N—FFH AR THDIENTREINTZ, RV YRR T e A 72 EOFIAEYE T1—2H

LERS , (FFDROSFEAL U LTz, S & IR Z  J0 s L~ UL OROS )Y

14 @ﬁﬁfﬁ EIR IS CEEAES U QU Y, 2D I IROSEEA ) e AR  Ha@ 3 DR CTHY | (1A

I3 DORB L TRZE O ERBAHO B CROSHEAL QDI EERNEL TUD,

B-6 RUDNAYTFFT T F—IRFETHMERIZERITS PI3K 7T VRO #%&E
OREEHTRRR, FAEE, AT, @*T*E‘(I_ijtﬁm H B

[EW)_ DN AT AT 2 —RBITCO T S PR 72 8 ICE TSR HEROIEEM THY, 7
b= AHRBEAFHE T 52 & CHINAERE T 52 e HiES LTS, — T, ZHETOHRER
Fox OFERFEFIL, BITC 23, 7R AOMIIZES 572 Phosphatidylinositol 3-kinase (PI3K) 227 F/1Z
B 5.2 B La oL CODAN, EEIIEAS NI Ao TRV, 2 TAIIZEL, BITC 253554 HHasE
\ZB1T% PIBK 7 VOB SOITHFIT 52 & BIELTZ,

[ 7+ 555123 AU (HeLa, HT-29) (2 PI3K FHERID 1Y294002 ZHiEEL 7=, BITC Z UL 7-55#C
B AT ol 70— A AN —fEATF OSSR, PISK OFEZT BITC 2535845 7 R h—3 A IS e 528
W77z, Fio, Hoechst YetaZA T EIRED AR ABIEEL T2, EBIT, PI3K O FHRICALE T 255 F T Akt
DUFR{EL L% Western blot JHZXORHIEL 7=, ZO#ER, BITC 28 Akt OV EMbATUET 228, ©FED
PI3K &ML A2 EAVRIRE T, LA DT 2755, BITC 1 PISK Z9&M b . ToOER 2N LT, T
INN—=2 25 228 T BODMRARERSE T ZEN TSI
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B-7 B A RBER Phgdh KO v URAFHRERE D~ A7 T VAT

ONE mET-1 8 & HE —2 2R e R Bl R R

(L TUNKFASAFT —F T I F v —t 20— 2 FHEE IR, 3 B LAAF5EHT BST )
[EB]EA (TIEMNET B CTHD L2 D3RS A 72T DI ER 7 ChY . 205y 1%
FreL Tl AR Phgdh O ERZ /TSR 7V T /7 ARy A MR SRR LT 3681 R\ E LT, &6
\Z Phgdh /o277 ONKO) =D AZAERL | 7U7 Ml ARl R i) e NEEE R A D SN O FEREFZ Rl R
ORI A B[R CTIHDHZ L% FRELUT=, AFFETIT I RZ M, TR KT EBO L FEM 5y
THEFFA TSN DZ A HAIZ, Phgdh KO~ AMERBED N7 A7V T h— T 24T N
LBl T DRIEEIT-T0, [J715]Phgdh KO <7 AFFHin 54 RNA Z L, ~A /a7 LA SR, ~
A a7 L AF 7L T llumina £ Mouse—6 Expression BeadChip % VY=, [fERIKO <~ A& [EIEOEATY
WROFREDHFTELL 72 RNA H 77D T, R RO NG AR 7 NV Z2U 7120, KO w7 A
TH BB A9 90 BAG T2 RIELT-, 72 BIG IO ER- 18 G HIRBUK TR B,
FEEFL QOIS0 4 BRI R 5L CQu -, SIRREIE D KO BB M= Al 21y
SEMABIEZ R GUR (PCNA) B MRS B AT 10 22 534 L 2 DY 7 F VB ERIRS L QU N2, Zhbm
FEFLD B RZ IR E R SRR B P A RS LA B L QD RTREMEDS
TRNES T,
B-8 TR D RN 61T D HEE DO BRBLRIMRFRERER

OFefERY1, &l &1 Hhseke, AR —3

(P RBERR, 2 IR AFZERR R, ° 1L O )
SHRUVIZ DNA HIZEVIT Y 2 EfA AL | BEESOARFROFIR L7220 | AEFZHIHIT 5, i
SRR LR EHEAMEIE R EL TEIDAL, A X AR E R 25 0T, KB T CAERL TWHEMIZE
STIAWREEREBZ NS, Fox 1 LEERN BT, a7 2 RIEYIY 2 BER(CPD)YEEHE D
EEREA D SESNR R A R T -2 D3R AT~ T,

RAXF RSNV YT CPD MEHER R A8 AL Tat — Ao LT R0 UV-B(FHEE
306nm) S AT T2 LA | BPERNZ LR TAEF I OB BTz, — 77, CPD KRR ER 74
RNAI IZED AL 7 Ui P AT L UV-B Jiesz A 7R UT-, CPD StalEI a5 it UV
[T A Sl D QAN

EUIVV 2 BINIZSRERDRR 2D, ZBFIEBE FEAS A XTF XS 2 e, AL 7tk
DOZEFIFEEITIHAOR 2 f5THY, GCoAT HILEHLST L — AV 7 MAZ MEIN A LI, O
UV SBRZEFTIIH F0 DR AT-TA R° GC—CG H BB BRI TS U, W72 070>
HLIZRWY,

B-9 HALFERE Y S EEBMIE SO AN LB F A afEHIETO REEDHE
O, FRatht, )13, AR ALTUNTNCRFE RS [ERSEREE TR

R 19 425 A 27 |, ALTUNT A T bRy VBN S S, ZhUZabwR B A% 0 15 30
SIS ACTUNTSERZED B BTN T S ED 5% 2 B2 Sl (% 10 $5) &2 FiV T
VISEN T G2 DR BRI T, 48 RERAMKUTIRL | [BIMU 78S R Tl 10 AR Clo R
T, B 2 BOH T RBAUT-ATEL A GU T2 To 7282 A, FVWBERDNEE 1 ORI T 40 fEH
BTz, LU, PR BB L T2 WSRAE D RE I T b e T, Fio, FEFHIB RO HRFED
A Z R B4 6 IRF 30 79735 42 IR EICHaE S 2L S MO 2EA2 10 BRI XRHS e fE
HIT223, THPHEREA DA 2 10 BRI EE A S RBR TT 0 o T, AR 2 7RI CIL 5 H 27
HART 11 REBIEAAINT O BEEA U2 NREE DS EE R HENED 0.12ppm % _E[El> TV e, Halt, 42
HINTBEFS LT P ATy Z OJRRDS, REEHRORKIGEEI LD DET DI I —a FEDORE
WHHN, A EIOATUN T CTORACFEAT Y 7 HAED RO FIKIZ LA ET57201%, EUM OO ERIZLS
HACTFA T L NOREY)~D BB AHIOME ThHEBZ DD,
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B-10 ARXOT ) AR B EMHE
ONEHIEE A+ ERGHIE T THGEER AR A WER AR

7al A Pro)l I CIIH G - §8 2 8 DA AT T 4 VAN AR ICTB O CHIBPICKRICETEL | =B TR
HizToMAOBEEEL THIELTWD, Po BZ7 A IG5 THETHD A
1-pyrroline~5—carboxylate(P5C)&#% THERSA1THY, P5C synthetase(P5CS), P5C reductase(PSCR)EV WIS
DML TUND, — RIS Tl Pro 75 Glu ~E/MRESIVBEZ, proline dehydrogenase (ProDH), P5C
dehydrogenase(PSCDH) & WA ML TUD, F72 Glu BB RGRUSMNT, AL =F 2 (Om)hb
Ornithine— § —aminotransferase( § ~OAT)EV WOEESEMIEL . PSC 5% T Pro MRS IVAORIEBIFEL T
%6
AROIKFREAFZ, ABHEIC NaCl ZHHLARN R FIZ35<E, #T Pro &&0hNL7=, KCI, CaCl,.
Mannitol Z¥RINIL 72555, NaCl E[AHRIZHET Pro B &AL 7=, Pro OEINKFZ, Pro ARk JUMREHESR
AR TFHEOFBITEAT ST, AR, BEEDIT Pro B BOMINAFRET 57D DEELIRDRER L RFET DL
ILTERD T,

B-11 WD Dof #7328 AOBP & bHLH-ZIP # v /2B D ENEF L ikhe

ORREAT, EFET | LIRSS TICRE

(IRER AW AEESR, TR R A BB R A S TR
AOBP (Ascorbate Oxidase gene Binding Protein)id, IR T+ DT AL b RS VIERAAO)BIE 1D 5k
TSRS O9 540 7B T, Do DNA-binding with one finger)R A2 &) DNA FEAR AL L 24 Al
W BRI R B R - CTHHLEEZ LN TS, ZTNETICET MEW THDH X330 AOBP HEn/
NtAOBP % FUWN =TS . NtAOBP EFR A AER -5 NtbHLH-ZIP(basic helix-loop-helix leucine Zippen)#r5:
[R50 7R DSBS U QD Dof 22 XSO bHLH-ZIP B4/ X D Y& 1B AREEI X
A2 3%<, Z ORI BB R -5, £ CABIZETIL, BERE two—hybrid 5% FVWCET /WP C
HHERARL AR F AT D AOBP $£50 738 & bHLH-ZIP Hi% R ORI AN EFA Ot a 7k r iz, %
DFER, NtbHLH-ZIP |3 NtAOBP EDFE AT BB NI THHELHIZ, A X AT AtDof3.3 AHA.
VEHITCEHZEN o7, BUE, RO FIETY nAX T XF0 AOBP #5778 & bHLH-ZIP % 7378
DO HAERZfEN T CdhD, F7=. Luciferase reporter assay system Z VYT A XX ) AOBP fkZ /%
'8 K O bHLH-ZIP 242X DR EHIERES ffth o T B,

B-12 Chlorella vulgaris C-27 ¥R DB RIE TNV XTV UV BOSIER
OWEBIER, BT HSE, LHAK, 1L HERE, ARE—, ER— LB A EER)

[ Br)H /ORI T, FEHFEDIRIRIC—EREIRSIA L fE - TR R L OVE A OREE 2 St MHE
MRS DT LN RESIVTU VD, ABFFETIL, SCOIRIRNER Z LB L | SRsmERs s A En]
HeZ2ral-Z(C. vulgaris C-27 1% VY, LA DARN AMHA FHET 5 EMEIHIL T D ABA DA,
VTR (LA) HITHEMAESREC 52 DR B iU,

[ 515 AR NI RED A L2 MR R OREEIRIZ LAZIRINL , RIRAUER (24 K5 L=, —20°C Tl
FEERAT (20 WD) 7., 25°C - @il FCIREIEERL . Z7aL THilasA FHAIL 7=, 3*C ORI, +45372
Mt 5- L iR 48 BEETC 20 5 LA HICHIIL 7=, Z 0 3*COMRIRAEEC, 10 1 M LA LA QL4
He BERIE N Uz, UL, MMES A7 10°COMRIBAEETIE, 50 u M @ LA FEf T, 7L
1L 72 REHRICARED 8 FFHIEL T, ZD&E, HHERENZ B E-9 535 LEA (Late Embryogenesis
Abundant)®E H'E %= —RL7= hiC6(hardening—induced Chlorella 6)i&{mFDZEELH, LA AFRCHIRIS Az
5 LA \ZX DRSS LEA REEEIRIOAI = A N THHEDIES T,
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B-13 sl FERRFFER G6PDH 7 1Y A LD KIE TIT B 1) BRI A E LS REART
ORFEEA L, BTHESE, AWE— 2, SRS, BEARUA 2 URB &R, P URBE)

Chlorella vulgaris C-27TI KR Z ZOMRMEAIEGT 5, ZAIVETOMTEIZEY, Z7uL-ZoRiRAE Iz
JLa—26-Y MK RS (GEPDH) OFEM: A28 BTN, 61T, AaE (CveGEPDH) 35 L UHERE
IRIRITERL (CvehGOPDH) D2FEFED T A VYA LOFERL, cDNADZE—=27 725N CveGEPDHOKIR TC
DFBIAEN DN T DM T CUD, £ 2T, AWFSETIE, CvehGEPDHOARKIR T 351 2B B L0
MRS~ DRI 52OV TR LT,

F1°HFRL 72 GEPDH 7 A/ YA LD N Kl 7 /B8 & Cvehgbpdh DHETET X/ FAELS 12 HE 2, Bl
LR a— R (mCrvehgbpdh) BRTEL . KGE CREIS T2, X R FIDTTIRSE M Th -T2 &
D5, A cDNA TSR R ER AT — R 3D L HEES U, IRIZ, 78T B2 RNA ZFRRIL ./ —V 7y
MMt To TR, IR CORREES IO BT, BIHE, HT CvchG6PDH HifAZ vy CIRIEAEE >
FIRREZ AT, IEHZE L EOBIRIZ OV TR TS,

B-14 Defense mechanisms of proline and glycinebetaine in NaCl-induced ascorbate—
glutathione cycle in tobacco BY-2 suspension cells
OMd. Anamul Hoque, Mst. Nasrin Akhter Banu, Eiji Okuma, Katsumi Amako*, Yoshimasa
Nakamura, Yasuaki Shimoishi, Yoshiyuki Murata (Okayama University, *Kobe Gakuin University)
Up-—regulation of antioxidant system provides protection against NaCl-induced oxidative damage in plants.
Components of ascorbate—glutathione (ASC-GSH) cycle in tobacco BY—2 cells were investigated to assess the
antioxidant protection offered by proline and betaine against salt stress. Salt stress reduced contents of ASC and
GSH as well as activities of ASC-GSH cycle enzymes. Exogenous proline as well as betaine increased the
activities of ASC-GSH cycle enzymes except monodehydroascorbate reductase under salt stress. Levels of ASC
and GSH in BY-2 cells under salt stress were lower in the presence of proline or betaine than in the absence of
proline or betaine whereas there was no difference in redox status. Proline proved more effective than betaine in
maintaining the activity of ASC—GSH cycle enzymes under salt stress. Neither proline nor betaine had any direct
protective effect on NaCl-induced ASC-GSH cycle enzymes. This study, together with our earlier findings
(Hoque et al., 2007), suggests that proline offered greater protection against salt stress than betaine because

proline was more effective in increasing enzyme activities involved in antioxidant defense system.

B-15 Protective roles of proline and glycinebetaine in cell death and cell cycle
regulation in tobacco BY—2 suspension cells against salt stress
(OMst. Nasrin Akhter Banu, Md. Anamul Hoque, Megumi Watanabe—Sugimoto, Md. Sarwar Jahan,
Yoshimasa Nakamura, Yasuaki Shimoishi, Yoshiyuki Murata (Okayama University)

Salt stress causes oxidative damage and cell death in plants. Plants accumulate proline and glycinebetaine
(betaine) to mitigate detrimental effects of salt stress. We investigated the protective effects of proline and betaine
on cell death in NaCl-unadapted tobacco BY-2 cells subjected to salt stress. Salt stress increased reactive
oxygen species (ROS) generation, lipid peroxidation, nuclear deformation and degradation, chromatin
condensation, apoptosis—like cell death and ATP contents. Neither proline nor betaine affected apoptosis—like cell
death and G, phase population, and increased ATP contents in the 200 mM NaCl-stressed cells but both of them
effectively decreased ROS generation and lipid peroxidation, and suppressed nuclear deformation and chromatin
condensation induced by severe salt stress. Evans blue staining experiment showed that salt stress caused a
significant increase in cell death whereas both proline and betaine significantly decreased 200 mM NaCl-induced
cell death. It is concluded that both proline and betaine protect tobacco BY—2 cells against NaCl-induced cell

death, and this protection is correlated with decreased level of ROS generation and lipid peroxidation.
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B-16 OARXFRFITBITBT IOV, DY RAEVBAFAFERKILEO S S EE
BRE—7aT A RAT 72— 2A DEE|—
OZEFRES: PAEE TR AEBT (ILRSF RS HIRBSEIFZER)

T THIEARNL AZSDENDE, TT TP (ABA) FEAEDNTHES LD, ABA 1 ZFLIAIIAN T, TEMHRRSE
Fl (ROS) DPEAE, MINAIN 2D DA APRED EF 728 %5 &L, KALARZ 7552, Kwak 5(2002)
\ZE T, Ser/Thr 2o /U AR UESR (PP2A) DR A Y7 => 1~ RCN1 7% ABA i85OI
T IUREDIR T 4T L F ol —H—L LT AN T DA RED ERED B ClEET 2280
IRSHUTz, — 7 ABA ERBRICKALE O AFFET DI LN TODV Y A AT L (M]) 13, ABA 754
SALA DS 7T IAGERIZD ROS PEALY B TruAN—24 52 L0 iEEnt-, #2C, A2 TIT
ABA, M] #BESILEA O 7T UREIZEITD RCN1 OBREEZSSITHA+T 22 BIEL ., S af X XF
D RCNI LA/ 7T I NEERIRCEHD renl 28 848% FIWCERREATo77, renl ZBEART, LIRS ERY
SALEH ONZREAL T ABA (IR M AR LT, 20 MICh IERGZ A 7R 2803 5 o T2, EBIT, renl 285
AKX ABA, MJ (2 Jo THLTAMIAN T ROS ZPEAE L7 EAV03 o7z, LA EXD, RCN1 i3 ABA, MJ 584,
FLEAR 7 ARSI VT ROS FEAESY B CRERE 922 LN,

B-17 FLBMRIZ BT BHIN T T LL T F YT
OFIEEARER, A EE. A, FHEIFT (R HRERR)

ZLDEPZI\NTHNL T NI EHE 2 RIS EER - Ch0 | AEDRE 2 753 7 VAR D SR
DTN AT ARFEDTEAGITRATFL TOD, HEIZBEL Tl RALBAPHHERCARD AR, 1B D
. W72 8128 5700 AOFEEIRIAFFES VTS, LU, WIZEBT A0 A 7))
7 HEREITEM D U R TELSDBIARIAD £ETH D, AWFFETIL, KALBRFHIEEIC I D0 2
DFENZHOWTE B L NI DN T BT TV T e i3 D Lo iR Tz, FE R D hL
DA PERE DB LA BIEZT BT . IS T LB —2 L P T HA T m—H ALF % L
FUZFEBL T v X R F% AW CERE T 7, Fo M EAA DIV MMEIFH 8 AL,
%3 CDPK LAV BT L Tdhd TPCLIZHE B L, EDOBIG 1AL T-fiiiis iV CRLHIED -
NI BT F VT IZBIT DENLOEEN DWW CGRELT,

B-18 v uA X X K[ R B E B S T 0 R E S E R O fR AT
OFfibegats ' Frilzm 2, sk 2, B 158 (AR KBl 2 — . 2 R A &TE)

KAUTHE OO IT AT ZH5 1 B B oz A L QD KFUE 2 EOFLIHIIEAHERD A X XTI
B TRALOARBLE ., FLIMIROIZREIZ B3 BYADS BEES AL, T EED HAIL TN D, ZUHD9
% TOO MANY MOUTHS (TMM), STOMATAL DENSITY AND DISTRIBUTION 1 (SDDI), MC79 Y&z 13\
T IH FLIHNE SRR AV AT A R—FLIA R~ FLIIAID) CHEBLT DH O OIRBIX AL 713872 >TEY,
DD FEBUHIEHE R SE 72D, &2 TARIZE I, FLUAIRADIEEA T — TN TIAUL D%
BIREINAE DINTI2SITODOD G LTI, FRRAEBUI DD ASEIRO R EE i AT, it
[EAAZONTT BE—F—fEIEDO T V—a ZTV, 7 aE—4—uGFP OF k% W THTa 772, 3
DN CHESEEBIZRORE R, TMM TIEBIAE= R Bt 150bp D= AT ZMIEIHETAVATEARICEITS
FBINMBELS L, SDDI CIEBRtAaR Y it 200bp (2815 FCHUAREHIIRIZ IS I DR B ZS L, MC79 T
1XBEtRa R B3 200bp (ZBIDFCTAYAT A RDL IR TR BIERS I, TS REIN
(S ABBIDMFAET DN TAESND, Fo, VARSIRERANAER DT AR ORI EE AT,
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B-19 W 2T — 8 DR AF Y — A ~O i EREiE o fig iy

OV, REBRE ! fitEd )2 2 EEFE 2 MaR e, TRt TLICRE !

(R RFRFB L EVIER TR}, * B EW 500

NBET—RIL, ~NAF LY — LRI ETE T DR THD, ~IVAFL Y — D DfiEs 7 )V

1. RIZRIESN TR, IR T Y %5 —F Cat1 TIEPTS1(Peroxisome Targeting Signal 1)EEDAIFIQKL
PERPTS1E L THERE T AT EDVRIBS AL CUNVD, o, 2 a5 il 36\ T, PTSIURIYZ L I EDL
AT DHPexbpDFEBEAMGIT 5L, BAIZ2PTS IFHIRES IR A, Cat IIHIRESILDZ EAVRE L, A
AT =B D YL F ) — AA~OHEIL, PexbphiEHE- L7V = — 7 2 i ClnES N A Z & RIS T
WD, T CABSE TlIPexbpl, PexbpDLt 72 —ThrHPex14plZiE HL ., CatldD LA — A~
R DU TIRIT LT, Pex14p 327 —BlIEIC B EDME~ D72 | 2/ 3 Hilalc 3\ T,
RNAIELZ L Pex 1 ApFERIIHIA VERIL . 12T — B OWEE T UT- 22 A IETFT—B D~ FF ) —
DADEENRFDINT =, LTZA> T, Pexl4plIh 47— Bkl B 5L ZEDRgS iz, 14 7—Fik
Pex14p& &t e FIROBFRRICIBUNT, D~V A — D H P L B D = — i e o b
EZOND, — . TIERT L ANZZ—LOQKLA, WHEBPTSIEL THERET 22 MZ DT, BERktwo-hybrid
system% FAV N THRHTL TV VD,
B-20 Functional analysis of aldonolactonase on the ascorbate biosynthesis pathway in Euglena

(OYongshun Gao', Hitoshi Nishikawa!, Yukinori Yabuta?, Takanori Maruta®, Yoshihiro Sawa', Hitoshi Shibata', Shigeru

Shigeoka®, Takahiro Ishikawa! (‘Fac. Life Environ. Sci., Shimane Univ., ?Sch. Agr., Biol. Environ. Sci., Fac. Agri., Tottori

Univ., °*Dept. Adv. Biosci., Fac. Agr., Kinki Univ.)
Recent genetic and biochemical evidences indicate that Mannose/Galactose pathway is a major route for ascorbate biosynthesis
in plants, although several possible pathways have been proposed via uronic acids as their intermediates. Photosynthesis green
alga, Euglena, contains high concentrations of ascorbate and the biosynthesis pathway proceeds via the conversion of
UDP-D—glucuronic acid to UDP- D-galacturonic acid, with successive production of D-galacturonate (D-GalUA) and
reduction to L-galactonic acid (L-GalA). L-Galactono—1,4-lactone (L-GalL.) is the final precursor for the ascorbate production.
The fact indicates that the Euglena has developed an analogue pathway to D—GalUA pathway unclear in plant. To understand
the ascorbate biosynthesis pathway in Euglena in detail, we have characterized aldonolactonase (Al.ase) catalyzing 1.-GalA to
L-GalL. ALase were purified to homogeneity from Euglena cells. The purified ALase had activity toward various aldonolactones
including L.-GalL. and [.-gulono—1,4-lactone with a requirement for Zn*" as a cofactor. A Euglena EST clone annotating in public
database as a putative rat Alase was found and the corresponding full-length ¢cDNA was cloned by RACE method. The
deduced amino acid sequence of the cDNA showed 37.1% identity with that of rat ALase. The ¢cDNA was expressed in E. coll,
and the purified recombinant protein exhibited Alase activity with the same properties as those of native Euglena Al.ase. The
enzyme catalyzed the reverse reaction with L.-GalA and L-gulonate with the apparent Kmn values 1.55 £ 0.3 mM and 4.55 =+
0.23 mM, respectively. We will also discuss the physiological function of Euglena AlLase by a transient suppression of the gene
expression.

B-21 Is lipoxygenase or cytochrome P450 involved in 1-octen—3-ol formation in Shiitake
(Lentinula edodes)? O Kakumyan Pattana, Kenji Matsui (Department of Biological Chemistry, Faculty of
Agriculture, and Applied Molecular Bioscience, Graduate School of Medicine, Yamaguchi University)

Mushrooms have their characteristic odor. The main odorants are 8—carbon volatiles, particularly 1-octen—3-ol derived from
oxygenation and subsequent cleavage of a polyunsaturated fatty acid, linoleic acid. However, at this moment little is known
about the mechanisms of the synthesis, or the properties of enzymes involved in the formation of 1-octen—3-ol. Cytochrome
P450 in soybean has been reported to be capable of forming 1-octen—3-ol from linoleic acid; while in moss a lipoxygenase has
been reported to be a possible enzyme. In this study, we checked the effect of a lipoxygenase inhibitor, nordihydroguaiaretic
acid (NDGA), and a cytochrome P450 inhibitor, piperonyl butoxide on 1-octen—-3-ol production from linoleic acid in crude
enzyme solution obtained form Shiitake mushroom (Lentinula edodes). The result showed that NDGA little affected on
1-octen—3-ol formation. In contrast, the formation of 1-octen—3-ol was inhibited significantly by piperonyl butoxide. In order to
confirm involvement of cytochrome P450 in 1-octen—3-ol formation, the effect of NADPH on enzyme activity found in the
membrane fraction was investigated. It was found that NADPH significantly increased 1-octen—3-ol formation. From these
results, it could be assumed that cytochrome P450 is involved in 1-octen—3-ol production, and lipoxygenase is not involved in

1-octen—3-ol formation.

40



B-22 ZRADKRARY —F A, DESREFRHT
O P RREA-, B T, B 1, SR EE R, TR
(LB KFRE A ERV AR

TRATRY = A, PLANEZZ VERUAFED sn-2 fi DT AT /AEBE IR, VYV REE AR R
PEAT DR THD, B PLA, I, —RAEECHITEN R 2 & DIE O NZLOFES TN, 72035Th, 70k
I PLA, (SPLANXE > T EOMIINESE T, Z OFBERIEEORBUZ Ca¥ & MB35, EHIZ, sPLA, O—IR
REEPIAFAE TS Ca il B TEICMIBEREII X, A% 228 sPLA, B Crak fAES L QV,

— 7 FEIZ DN TH, WD sPLA, DI T-DMFAEL , ERRCZE OB MBS NDHIONTe>TX

720 LU, il sPLA, ORI EBREHRI IR Ch D, AWFFECIE, i) sPLA, OFSHEMINZ HIVEL , £
T NVAEM C% 27 3a(Nicotiana tabacum)® sPLA, (235 H L., F DEERLEARIERIR S PN R EO i 216
TVD,
TR RS S FAV N RERTEIRODFRATHE SR D i) sPLA, T, B sPLA, SHALIL 7 iR A1 73
FEL, BERIEEDORBUZT G L QWD EB 2 DIV, FTo, #/33 sPLA, OT X /BEES | OfFHTHE R 5 N
FAHANZ WD > 7 F NARBIDTFAED TSI, LiR—2 —iB{n L LT, st E(GFP%
VT, sPLA, ORI RIEMED T T QOB EZATHD,

B-23 P2 A FERRARY T 2 ) — VEDT VR — AL ¥ 72— PREEME

OFEIC Ak, A FHHEE (LJEE, RIF R GUNHBEIF, AR F )
[ B P TEPR IR & DHE IHE R P SR E O s 7 & A IERE R T, MRS IFEDX—ERI3 T
IWR—=RALE I 2 —BTHY, /L VAR NEZOEESEDBAFERIDNRRIEE LTRSS, Y~ A%
BERRR 7 =) — VDT VR — AL 72 —BI T3 DR~ T,
[ FERONER]3,4-, 4,5-, 3,5~V N7 2 ANFTFHEERB LN 3,4,5- N7 A A NFFERIT Y <A E3E)
DiERISNIZ, saaf g, 17 o, T ERITTIROBEAHEAL -, TIVR— AL Z 72— T Mz
NIRRTz, s L O 7 < BRIIRER I T3l BREE A RS2 o T, 7aasr U ERIIHEER %
IRLTZZ e, BEERICIEIS T B 7 =R DFE BN CTHDOZ EMHERS T, V7 =4 AN R
HIXr a7 U BROD A~5 55R EMEE 7RUT, 3,4,5- N D7 =4 AV ERIE 3,4- B X ON3,5-U 7 =4 AL
XFEELY, SHIT 3 fFLL BB FHETE MR R LT, ZAUTEIHEREEE ChHDH = L VALK N RIREFEEDRE
EIEMCTH T, IEREOMSIZIE, FTRICHEAL QD7 24 A VO SRS AIIE S BRL T D
ZENRBENT-, LAEDFERMND, 3,4,5- AT A AL BRIIBERIR A DHEDIREEEL L TR T&5
AIREMENN D,

B-24 Purification and characterization of milk— clotting enzyme from Solanum dubium
seeds

Olsam Ali Mohamed Ahmed”, Isao Morishima®, Nobuhiro Mori”

DSEORBE 2, 2)JSH0R: B2, 3)JSIORRE - i
Daily farmers in some parts of the Sudan use the fruits and seeds of Solanum dubium to make a type of white soft
cheese from goat’s and sheep’s milk. This research was carried out to purify and characterize a milk—clotting
enzyme from S. dubium seeds and to investigate the efliciency of the purified enzyme as a rennet substitute in
cheese making. A novel mil-clotting enzyme was purified to 6.7 folds and 35% recovery from S. dubium seeds by
combination of (NH,),SO, fractionation, cation exchange and gel filtration chromatographies. The molecular
mass of the purified enzyme is 66kDa as estimated by gel filtration and SDS-PAGE. The enzyme is a
chymotrypsin-like serine protease with pl value of 9.3, acts optimally at pH 1.0 and stable over a wide range of
pH (4.0-11.0). The purified enzyme is also thermostable protease with stability up to 60°C for 1 h and acts
optimally at 70°C for 30 min. Furthermore, the enzyme is highly stable under different denaturants (3.0% SDS,
7.0 M urea and 3.0 M GuHCI) and organic solvents(50% acetonitrile and 50% methanol) for 1 h. The enzyme

exhibited broad specificity toward bovine whole, a—, B—and k —caseins.
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B-25 Production, purification, and characterization of laccase from an edible mushroom,
Grifola frondosa.
(OThitinard Nitheranont, Akira Watanabe, Yasuhiko Asada (Fac. of Agriculture, Kagawa Univ.)

[Introduction] Laccase (EC 1.10.3.2), which is known as one of lignin degrading enzymes, catalyzes the oxidation of a wide
range of substrates, including mono—, di— and polyphenols, aminophenols, methoxyphenols, polyamines, aryl diamines, and
lignins. The laccase is expected to apply to various aspects, such as paper pulping and bleaching, textile dye bleaching,
bioremediation, and effluent detoxification. In this study, we purified and characterized one of the laccase isozymes from Grifola
frondosa (maitake). [Methods and results] Generally, laccases of various fungi are known to be inducible. Therefore, we
attempted to increase the amount of the enzyme production by supplementation of suitable inducers into the basic culture
medium (potato dextrose broth). The result indicated that the highest enzyme activity was obtained with the culture
supplemented with the combination of 0.15% yeast extract, 0.0002% copper sulfate, and 0.006% 2,5—xylidine. A major laccase
isoform was purified using five chromatographic steps. The purified laccase revealed as a monomeric protein with a molecular
mass of 66 kDa. This enzyme was stable from pH 7 to pH 10 at 30°C for 24 hours. The optimum pH of enzyme activity was 4.0
and 3.0 for guaiacol and 2,6—dimethoxyphenol (DMP) as substrates, respectively. For
2,2’ —azino—bis(3—ethylbenzothiazoline—6—sulfonic acid) (ABTS), the highest activity was observed at the lowest pH tested (pH
2.5). The laccase activity was strongly inhibited by chloride ion, although the inhibition was completely reversible.
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B-28 Beneficial activities of some Bangladeshi fruits
(OSheikh Julfikar Hossain, Hitoshi Aoshima (|11 KBz [£)

To identify beneficial activities of some fruits of Bangladesh, ethanol extracts of eleven fruits were studied in terms
of the total dietary phenolic contents, anti—oxidative, anti— «—amylase, anti— o —glucosidase and
anti-lipoxygenase activities. D. indica, P. acidus, P. emblica, S. dulcis, and S. cumini exhibited strong potent
DPPH radical scavenging activity and also showed promising reducing powers. A. marmelos, A. heterophyllus, D.
indica, L. acidissima, M. zapota, P. acidus, S. dulcis, and Z. mauritiana var. deshi and narikeli significantly
inhibited the «—amylase (bacterial origin) activity and « —glucosidase (yeast origin) activity. Some of these
extract, also inhibited the « —amylase, and « —glucosidase activities originated from rat small intestines. The
results showed that only S. cumini prominently inhibited lipoxygenase activity. These fruits are beneficial to
physiological health, and could be used in food or pharmaceutical industries to prepare dietary supplements,

functional foods or food preservatives.

B-29 Beneficial activities of some Bangladeshi plants
(OSanzida Mubassara!, Ryuo Iga!, Sheikh Julfikar Hossain!, Firoj Ahmed?, Mikako Takasugi®,
Hitoshi Aoshima' (" [LIE K- £, 2 771G K 3P TUMPERER - T0)
Total phenolic contents, 1,1-diphenyl-2—picrylhydrazyl (DPPH) radical scavenging activities, and reducing powers
of ethanol extracts of six plant species (Avicenia officinalis, Deris uliginosa, Hibiscus tiliacious, Manilkara zapota,
Sonneratia caseolaris, Swetenia mahagoni) in Bangladesh were measured to examine their beneficial activities. The
IC50 was determined by the absorbance which denotes the concentration of sample required to scavenge 50% of
the DPPH free radicals. Due to their phenolic content and antioxidant activities, we examined some of these plant
extracts to see whether they consist of antiallergic component, i.e., inhibitior of histamine release from rat
peritoneal exudates cells. Our results suggest that there is a correlation between the content of phenolic
compounds and DPPH radical-scavenging activity, suggesting that the radical scavenging activity of the extract is
due mainly to its content of phenolic compounds. Therefore, these plants could be used for pharmaceuticals and

cosmetics industries for the welfare of human being.
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C-16 PRBERH T o Mt ANATIn—2a— 2 22 —F O IEBRH~D HE

OXiong Liu', /NI 8% el KRR #EER 15!

(" B R, AR LR NIRRT
B AREBRCII A7 L RZFFDO IR RN IE T AT In—Aa— 2% —F (HACS) DAL, 3
72t HACS HOL VAL NAF—F (RS) DO TR 5,
F7E: TRV TIPS 7~ s (OVX=-F 8) & RV, FERfakla 3 — 4l 52 71412, ik, oSS
B DIREA T~ DL LB, RO NFERHN AR T HRER2E S mRNA L~ Va2 JIEL T2, F26R1
HACS & £ (0—30%) D2 bfikla 5.2 7=, FER2: 7In—A G BO R/ hhetnal 507 (0—85%) &
30%E T efiel e -2 72, RS Btz F2EL Ty OVX=7 v MZ HACS % 30% & ¢ efialkla 5-
277
FEFHACS il 27 m—/L (P-Chol) SR, FEHH OIFEIR) 7 —AlOSAITI MK TL, AEEIR
ISKGHDOG G TR T UL 7223, RS EIREIKAF CTh -7, BIFZHEHL Th HACS (Z P-Chol %
FEIR ERIZRE®O B, HACS @ P-Chol #EHAR FERICIZESHIENIREOBI G- 3780 Hivieh 7=, HACS
@ P-Chol JREAK TERIL, HliE) 5D VLDL 43K 3B L O A~ OREHEEO SR Z k> Tz,

C-17 B0 LDL BLHIER I BT A mEt
Ok, ARz (R T3 2 —)

[BERNTX 07 b T =0 DR 7 =/ — )V, BT LRSIE ZR DO—>ThHD LDL DR ba il
T 5, RIS THD B P LEEER A 57 =/ — VI E N B EICE TN TRY, h 7% %L
FHEDVERD IS ID, LnL7ehss, Bt LDL 1Tk DB XIS TR,
ZZCAMIFETIE, ENLDL DRI BSOS EA in vitro DRHliR CHANDLEBIZ, FHIERE
ELT=,
[ L) BN L. B HA RIS RIS HP20 Z FAV YT MeOH IR L 7= 5 il 454 FV M=, BRAEHE =t
DRV T = ) — Vg &3 Folin— Ciocalteau $ECHRIEL 7=, LDL E{baHIfERIZ, BF LDL EalEoOiRAIRIZ
FAIEBRAAAIVTO0 ZUNIN, 37°CCRULS Y, 1 IRFfH#% 0D 234nm OWOLEEA HERL TRt LT, 512, LDL Mt
THRIWER OB G SR T 2~ N T 7 45D TFE TSR,
(RG] B a3 T, FASRAFHC LDL O LI ERZ RUT, B il NEEE  RLTZOIR) 7 =
J—IVERNIZ N 40%6MeOH EHIE Y Thh o7z, BE 40%MeOH ¥ HIES37 5 LDL Bkl /7L T, 3
FEO7 TR /A NBOE A2 R 7,

C-18 Ty MI BT BINERRIC LB ES VB &FHEM BT D T 55
ORI, JIFHFIAE, eEE R A RBECOURRE, B, (L)

[ B BB v — LR, B JOMFERRREN, 2o BRI RS 1IC k> GRES D,

— 07, Foex I TFEOMFEIZI T, IRBEREE CIIREAC BHE A~ 7 v 7 e — /(TG &AMV
BT 52 %R Uz, OSSN DI SIENFIHIRAER 35 ATREMA VRIS L7, £ 2 CUNTHE
BUZZ0ES B TS NA RO FBAO et A 18R U=, [J7 8514 i SD RiEZ~ M C BE,

{BH R ERERELP BE), LP L2 08| IR & BVE LD R UL EEY B, F300
MEBINUTZBEEYO ) C 2 A2 To7-, 5 R A% R L | IR JOMMIEARE., FHsCABAmR K
BN ST AREROTEMARIE LT, DRI FFIR TG FEEIX LP B C C BEL L~ REICHEINL 7223, EY BEC
ZOEENINIIHISIIZ, EYO BECIXZORIMIRIIT5h -7, FEIEEFEYLRIESRIT LP BEE T EY BE,

EYO BECITIABITIK Tz, M3% TG JEEEIL LP &, EYO BET C BELLAF BT L=, EY BECZOM
PiEI NI ST, DR XV B I FHES ISR RIS LD TRAS L, Z AUt
~ORFESTDOIEINE LN, T CORBABEFU LN I Db DEE Z BT,
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C-19 =URNIEIRYY F— A —FEEA RO MREM
O s, I 5 /IR (B NIREEREAE)

U F—A (L) ITIFAZ L R ED 3~4%% 5 DI RN L /7 B CHIE ORIREEE MK Sy i D PR
TEMEEAL QD720 B0 B R ERIE LTRSS QD A—F—REJida e /B EETehEORT
LT DIREEAHEIE S THY . SOSHEL (T CTH LRV E D BRI L, SO TP F
B AT, ARFIETIL, Lz ([ZA—T—RBUGZED 6 FED D-T /VRA~F Y —RL 8Tl D D, L—7h~F/—
REAELSE FEME A~ DL T, Lz WWIRICE VST T (5B % CHhEe% . 50°C , FERHE
JE 55% T 48 IRl L UV IR THE A GG ST, Lz 1| IV OREEEIIT WVR—A S h—AT%
NEN 2~4 53 1-& 1 1 CThotz, 0 THEEEIUC LOIRETEEDS 8~20 & 33~51% KRG LTz, <> /—A
ZERSHEDFEAITID Lz OIS T L, BRS 7 h—AE A I CTh-o7=, BUKMEABER L=z
Lz OHASLFFEIZELL A B, FRIBRE DR Lz~ h—2AE A RN =~ L a AR T, 5mM
DFFAA M=)V E T Sl EE O 80°CT 20 4YIEAL TR L4 L OBEWIE NI RAT 47 Db
DIVEL, BEOFESIZEDF NI IR T2, <o ) —AHEEARICBEL TR A T 7 LA T RS
DT NHAFHIT, FEOFEEIZLKOPUAKE G DOBEHDIEZ T 72012, Lz Ak 2HURD RSN T 7>
WZHEK LT,

C-20 r— VY O SR BRI B S A A A
O 2! BUEE 2, mieE 2, IR (R, LR (60)

[ B&9)/r— v (Brassica oleracea var. acephala DC)IXT 7 7 FRHOFE T, < DFfi &2 DFFRR DT
AILEENTODODREHETHY | a2 BB RS TQD, AWFFE T, 77— V0 59%
FREEREICBAL T, M ANAT YR — <, K ORI 7 Bk VTR 72,

(FE)r— VHISSEO K ARE 10 mM U BERERENaPBI CHItHL , 2 & H i U CGRBRRE LT,
GeEIENEIEOREN I TE M A7 VR —~ HBACS i, KOV NARS LY SERE AV, SIS Tl
BN THHIH CEAS N - HUA B A TR TUANAIC I E BT A2 L CIEM AL 72,
() — L ahHi#0> HBACS Ml 1gM FEAEIC MIE T AR B U TSR, 1gM A2 R RIS
HELT-, F7o, R 7 SERITHL T [gM PEAERHEN R A /R LT, SBIT, FRIMVAEIC LA 5y
L TEEZ ML 72E 24, 438 50,000 LA EDE M ZHUARPEANEEEIED TR BV, Fo, N7
ABRIZ KOVEHEDSTH R U T2 2 e D M55 18 50,000 LL_ED & /7 T FTREMED IES AUz,

c-21 TR BIFBARIER T VAT — SREBEAEOBRERNEROEEEROFHE
OFFfHE 5! IEE BRI I k2 (Lo B, AEWkihe, 2K PERSRE - BBl

AWFFEDNIATAE T L VT A Cry j DO S—T % 77 b~ T AGMIZID#FEL 7= Cry j 1-GM
AR O EAAILL TR CEAZLAME L C& -, $abb, ZOEA e~ AR &S5
ET VI ATKRT D 1gE BEADE LIRS IL, AXTEN T LK —EROSERIS N D Z L2 DL T
%o AIENIZ O NS MR EOMIEZ D720 | =T ADEE~D Cry j 1 & Cry j I-GMEEED
WU | B FA N SRS Rk A T K0 Bl L 7=, Cry 1 & Cry j I-GMAEARITE Tk
T RO E LT, B4 F AL Cry j 1 ORI 544 ~ 7 ZAD BSR4 FITC—AR-Z 7
BT, SR LT IE U OBRISETBIERORE R, IFE R ChD, ~rmT7r—U%
JOMRISHIaL e 22 LN RENT -, ZOM/A)NE Cry j 1-GM &% G- TR RO -
23, Cry j 1 B ECIRFE AL RO BN T2, ZOBIEL), Cry j 1 —GM BE R ZIR I GBI
WS, BB~ 077 — B L OW Efaic I B ash., IfIEo Tl IE L S E RN
FHEINA TR RS,
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C-22 Cry j 1 O uEMEERICIAHURED KB
OB AR 750, I, PRI IR (LD RAERERE 2K PE R BB

[ BEYIAIIZERE TIEZNETICH T 7 b~ A(GME Cry j 1 ZREFNIEN FCOALT—RBUGZ EOEREL
7= Cry j 1-GM AR TAEMERA MIEH D IgE HURE ORISR ZE LRI L35 L2 L T 7=, A1E
1% Cry j 1 OFURMEDNIEN ZLOVERT D0 E DRI HZ L1280 | A TEREDIRIRERE O IE A 155
ZEEEMEL, [FEICT j LIZATAE OB L=, Cry j 1 ZHHEEEEpH 5 CREEARZ AU
ITRSCENIEEL T, 25T 2220m 12381F D CD HOZA bR L=, MIEVEMSE7= Cry j 1%
7T =D AR IR 728 & D CD ., HUEMEERRIEL -, [R5 Cry j 1 13RO _ERLHIZ 2220m @ CD
EDOWIOPEERSN, BHEEEBOBNIVRSIZ, ZORRITS T HTorax g fEED TR RS
oo Fio HPLC \ZXAMEHT D m o0 TR O¥EINDMEIESS H L, FVEIMEEE MR SRS AT, SHIZ, Dot
blot (ZEAFEMTHD, MENZ XIS Cry j 1 O AYEEEEERIIHURMED S LkS T, 77 =2
TR 7 R CHURMERRIE L 722 8D, RITEMERREMN I T-RIFID B HEEIZ LD VB 51
MOFEAIIBIE RIS, 2 R B ERIC OB E MR L3 D2 Esb ) Lo T,
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D-1 Ski2p £k RNA ~0 U —BIE MR B O #iE R
O /A&l S AM ETE AR B CIURBE AT DR, P TURBE )

Fi#RERNA A~ — B 38 Ski2p 13, #0738 Skidp 38 0NSkiSp & SKIHE A A(Ski2p—Ski3p—SkiSp)
AL, =% —LEEHICEE mRNA OfRZEID > TODH, ZORERIEHHE T Th 5, A
ZeCI%, BBIFENE I Pyrococcus horikoshii OT3 @ Ski2p AxE122 (Ph1280p) Z[RIEL . Z D ATPase J&IE:
FE S A T,

F4°, Ph1280p A RIS TREIHL, KL . 20 ATPase TEMAIELT-, FDf558, Ph1280p 1T DNA
BEORNAKLME ATPase {EMEAFFOZ 0307057, RIZ, Ph1280p DftikaFRELL | SPring—8 |2 ClEHSE
BT o7, TORER, 3.5 A RAECORWTRET —XZIEEL, B AZED B R /S HaAICI0NL
FEZRTE LT, Ph1280p 124 DD T RAL LIRS AL, N RIHID2- DY 7R AL (N1 & N2) 1FEbIC
RecA Bt &R TERE L . DEAD 7R 22 Fi oD DNA ~U A —E DA~ B —FR AL L LFEPIL Tz, —
H. 220D C Kt TR AL (C1 & CVEELD a ~V 7 AN FIE T DNA/RNA FEGH L 7R
DNA ~UH—BIZ BHEN TS WH-7 +—/LR & HhH-7 +—/ /LR AT L TV,

D-2 BAEVBER D X Mifs g E AT
Vu Thi Nhuan', OWSFH 725 %, M A58 2 AR 3k
(TR o, 2 TR Be - AT L)

[ BRI D 7 I~ 0F AR B DR EOBESE (BE) 1%, o 1,4-RVZ VA ESIC « 1,67 V558
BN DHIET, TIRTF o OBHIREEO TR B SR - L QD03 T ORI
BHERECDOWTI AR THD, ARFSETIL, AR E EOB%ER (BED OISV EREA AT 2224 B
(2, D X B a ST 3 T,

[ 51k 5B R K BE 1 2 KIE S~ 2 —pET-22b L 15 RIS BL21 (DE3) Z FiV TR EFSHIS

BRI~ N TT7 4 —ENARATHOZ AT | MHAX BRI T-, #AMAZ B%5E BE | OFERIEMA T I~
FUEIBFEUTRHMLTZEZA, ARH3kK BE [ SRIFOIEMEALREFL T, RISHEHEEZ. BE T (10 mg/ml)
DFERAE X7 Ry 7 RGIERGE T, SPring=8 (2 C X BREHTERRET 7oL 2 A, 3.0 A iRAED
[BHTT — 22457, O, OB ERIE a=44.62 A, b=78.84 A, ¢=210.30 A BLD a= B= y=
90° T, ZEIET 2,22, ThoTz, Fo, FERFREALIC 1 5370 BE 1 MFEL TWOLIEN 3072, B
15, K7 Va—A B EE DRSS —F 7 L LU T FREBNEC L AR EE 3R T,

D-3 KBE RS -7 o F v (YafQ-Din]) OB I B+ D58
OFAAFE, FEMFC!, SRR, IIASES, PRI, Akt 2
TR L e AT A, SR ERRED

EFAME I IBRBEA N AGME T o AR DA A M -7 o TR v 2 AL T,
B, KIGEICAFAET DAREOFRER 1D 2 L 7RV A I - DUV CIFFES U QD03 53 H O
BRI - EHEESILCUD YafQ-Din] [ZBHF- DA RIFAFHAL TV, ARFFE T, YafQ-DinJ O 1EF kA fif
457012, YafQ DXL 7T E A A~ DUV TRFTLTZ,

F°, YafQ 3L YafQ-DinJ D KIFE N TOIEIZR (DET-22b) ZAEEEL | PTG IC IV FBATFLL /=LA,
YafQ-DinJ X REFEHIIV T, YalQ DOFEIAFHEL - FE AR Tl E LR v, 2
DFEFED ., YafQ 1IMIDNF o LRRRI AR ETEA-FIHIL , Din] OAFE FCEDOIFERESNALZ L0y
Mol RIZ, KREFEHILTZ YafQ-Din] & Ni 7 A ZK0RERE . 8 M JRFFUFE, B4 2 (St 77—
R) e~ T 7 428D YafQ ZRERL | RIGHEEHIER (P[SI-Methionine) 2 FHV N TH L VB S RIS~
DFEZNE LT, ZORER, YafQ 132 E A AT HEL QWD EN D o7, BIFE, YalQ DV
R — LFEATENEFRS OV mRNA BIEHEE DU TR T va,
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D-4 ¥ F—B Oy N-T B FNAF AT A —RCwT 56
O B4R, Sitthinan Arayaveerasid, EESAEHE, B 152, o8 BB KR AHFED

BIE, M —PI, 2 ad(GleN)FB LY N7 B F /L7 /a3 AGleNAe) AR+ 58y N-
T /T VXM OUIWHFRRNEIZ LD 3TV T I T ARSIV COND, BT TR T M —BIE, S
>3 F-HD GleN-GleN 38X 08 GleNAc-GleN [, 777 A1 i, GleN-GleN A%, b7 77 21,
GleN-GleN [H#E T GleN-GleNAc [WA R RANZEIWT 5, S —B O Uik L, 5y N7 ' F L
X OBER IR ERME NMR,MS BEOFY 7 a2 —B 55 fia VT o2 8 IFfi~ohn
T,

Fx 1%, (GleN),~GleNAc—~(GleN),~GleNAe DRi&EZE SV T BT /L3 b4 — A(DACO) DEEE AR
AR LTz, =2 CABIFETIL, DACO % = fii{li7e 7 7 Z7 AD SRR Z OV TREL 7=, DACO 1245
YT ITADF I F—BEAERSE, SR TLC THONTLIZ, TOfER, DACO D54
T I T ADGIWHRE RMEIL I B AFIRICIVEG Y T VTR RE T HIENTE T, EBIT,
GlcNAc-GleNAc LN D TR COFEEE YN 2 0TR/ 2 DI B2 920 M — B0 A2 &,
F M —BIIUIWRERME 3D 4 SOV T 7T A EESNAZ LD AL R o T,

D-5 TayT 4 7 BE V- MALDI-TOF-MS (ZXBARTFFRRT 4T —F VU MED
et
OfARTEE S, FEARREE CUN IR /31 2)

(W] a7 4 — ARITIZEBNW T, A A T L AMIZEAZ B OW i, MEhEsdeET 52
ENTEIUL, ARRIMEEITR2095EE 2605, T2 THEEROm A2 BIIEL THU AT LU b
\ZBITDFEA DSMHEHELL, MALDI-TOF-MS (Z&5 T FR~AT 40—V NEPME 15) Otz
BTz

UM OSSR I=U MBI )Y F— L L O MIE T V7 2% AV, SDS EBAUKEN ok, 7oy
TAV TR G, N7 (002 pg/ ul) THUAVT LU EILETT> T2, MBS I3 H 74,

MALDI-TOF-MS 1245 PMF {E&1To7. £, M URERAE IR TRE SR, N AR A V=i b
D3 PMF Tl 18] ESHEAZEmbn-T=, RIZ, TEHRLL C=hatLa— AL PVDF O a1 T-
TS, PVDF B2 Y6 /A R 7 )V O8n PME JAIZHEL QDI e DT, Fz, TH b
R O RERIBIRIE ORI EA T TR, 15% D7 2= N UREE D b T LR BN ED B 7

o7z,

D-6 {LREH X TFREHW- MALD] BB B ST KD T )R — IR
OFARRREE, )RS, MEE—CUNHHER - /31 A)

[ BEVEESHFHC LD T /R — I AEL, 7 DAREVEWTED 7 07 A — AT 3B\ TR CRd
SRRSO ND G271 TS, Lo, MALDI BVE BT H IS CRMENTIE CHD Y, 7 /4R
=T AEITHEL TR, £2TC MALDL COBRAASHTIEZ SGE S DT80, ~TF R FAEmAEN
ERAE -y A o=t o [

[DFEENT HSA 2 FiVy, SDS SEXUKEN CorEts, N2 (0.01 wg/ ul) T NAAMELT. T FRD
LA, VO BRRDMBET L 52 7T =2 A %, N K7 I D2 VAR A Z T T2 ZVRAL
BT, Z7aa2 k=7 F A (CSAC), 2-ANVINE BAETRERINIEKY) (SBAN) BL Y 4-A/L7R
T 2= AV TF AT T U (SPITC) O 3 F& AV, 7 /Ry — T Aaf 7ol

[#55]CSAC IZEAANALTIL, v AL DRREEREE T8 ) A R 7 F LS L, SBAn Tl v A
AL DFREIMEL T /R — 7 T AEESGE TR -T2, —J7 SPITC Tl TOTFRT C A HN
R ECIEBIT IRy — I T ATEZ, ZDZEND, SPITC TOALFRALIE MALDI-TOF-MS THO7T3
il TN S ) Qa3 5 [V Nt A S
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D-7 T A= VIFET TO=UKNINAYY F— AMHEL) DB XIS ED O fiF#HT
OEFEER, WA, FEANE, SR UN SR Fi )

[ BATHEL [ ZBEMIR S EROGTZT Cldzel, mResR/ s SO A il %. ZoBINE, Z7V= R
Zdt%, OIS B KSR B 27K 5y 1> THED T 78 72— D3B3 2812 ko T
HITTHEBZLNDD, EOFEM7 AL SR TS TIE20 .

AWFFETIE, N-THF /L7 ah3o0 5 ER(GIeNAC), ZHEEL TRV, =& ) — VAFE FCRISEST
VY, =X ) — )V SEER L CAE TR UG PERI (GIleNAc)n — Ethanoll D538 RIEE T 7.
(LR OSSR )BER LU LD ST 0.01 M BHEEEENREH 5.0, FERIRESR 1.0X10™ M, BERAER 1.0
X107 MZH )— V% 25%, 50%Z725d90 202 C, 30 “CRUNB0°CTULLTZ. SO %E, TSK-GEL
G-Oligo-PW & O TSK-GEL Amide—80 THHEL 7245, (GleNAC), s LITEHIN BN IR ST 22 ) — )L~
BSOS E oA O AR S ES -, ZNSE BN COFERICL R, £41~5 &
{RDI(GIeNAc)n—Ethanol] D Na A A OBEa{EE—EL, =& /— VDB SIS0 T 727 B —LipbZ b
MBASD 7257, [(GleNAc)n—EBthanollix HEL OISO A ChHEEZ HS.

D-8 Anammox B cytochrome cs5, DFEHEILMHE
Ol | BAREE | IR )13 2, R !
(SR IR, P RERBE B IRFET)

[ BM] ST e =T bSOt @nammox) LT B =7 EMiAlEAY > 24 AT DR 2 ST
%o ZOSILDEEREZ DWW TR RS AL, HIRANTHIZED D DAL TD 08 RIZHREZ 2> T 7
HMZN, Fox ITERT VU MRERHZO)DRERIL | Z DA RE LT, 48], anammox B KSU-1
BRAAE SEE T 275IE0 D HZ0 O fmiEl anammox (ZEEELEA0415 cytochrome ¢y, DAFRVETRAT,
[F55R] SEAEL7- anammox {EMEAFFOTGTEA B CEL |, AL 7= A A SR 7 L a~ 7
FT7 =ML, Cyt cZHERLT-, ZOREHR, ~LDOEEZK 10 5ETREOAZENTET, FFRLT Cyt ¢
DIEFTRIANRT VT 552 nm (T a WIUE — 7 DMBIERS T, RE ST D7 VgD RO 745 -
13 25,000 THY, B> anammox > Candidatus Kuenenia stuttgartiensis FHEL THRIEDHD Cyt ¢y DI 1+
10,000 &322 Frp o> T, FERL7Z cytochrome ¢z, DZEDAMOPEBEIZ DUV THEET D,

D-9 VhrubcDiERE - BEMEEBRLE TR RED BIfR
ORH, FILEST, =AKREZ (EREAYIE)

[FELER] v abcld, ~L8EO - ZTIZ L > CEFEEET D, Pseudomonas aeruginosa(ZEEIR.
JE:37°C), Hydrogenophilus thermoluteolus([&] 52°C), Hydrogenobacter thermophilus([F] 72°C) 3k~
Le(FNER, PA, PH, HT EBEED) 1E, SEEAEEIL T1D, LAL, TIVENDORRERIOZLEME, HT 23
Fbm<, PH, PA &, AR, Znns Mab e R OO LigeiReE @2 E D BRI OV T
%,
[FiERER] OBRGETTELORIE € NE DTN AL RREEBIE DE (152 BHERET5HI LT,
R iZE e ODfEZ KD, ZAVERREDFRIEE LT, TEDRER, SBALOMEIE, PA D3 Ecb REL, B bR %E
EMEEADIEN BTz, @IETTRDLEN: ENE DT Na bkl (0~6M) f+E F YT A4 FAh
WXL, M ATV EARIEST HZET, LEMDRREE LT, W vb bR ST 73
EWEEMNA R, E6IZ, ENENDETROZENDZEY, AN TZE K& -T2, T70bb, H
VW23 DDU N a AT, BYEROZEMD RIS KRE I/ 2> TNDLIEN, BLERITEM DD
RETHHEBEELT,
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D-10 M RIE Hydrogenophilus thermoluteolus O F A FRERER(LIE M:
OB 1, BILESC, (WA, =AAREZE (AEIBeAEIE)

[FREEM] A AR LSO LRI, 70— IVIREREIEER O EEL OGO ONEDT
BB, T EBIREN 52°CThD Hydrogenophilus thermoluteolus (77 MF&VEDR—E 7074377 )7)
1%, KFETADMIIER T LA O OEDTHLT A ALt 5, AEOT A s LiglY, izt
Bl VEEERESo) I THAFEL T NVB, Sox I, FIRE Paracoccus pantotrophus CTHFZEHMEA TUNBDS, TifEh
MERHEA RO DI 20, A1), REORITHIRIZ L DT A s LIE M 2OV T LT,
[HEERER] F7°, REZKETAHE FTHAEL, WiE% 20mM FA Rl s o L7z, IS, 74
FRERMERL 7= EADD) Y T — A2 I s TR T T X Al L, Sox AR E U7z, Sox HAHHIRIZLS
FAHEEOBALIEIENY, AN LAV2E S RIREL THW T~ DR RO T M a b e DI e E AV VEFRIEIC
HIE LTz, LLEDSEERDG, AEHED Sox FHAMHEMEOT A FiEAEA LIE ML 50°CH Rl THDHZED I3~
2o EHIT Sox FAlHEA —HRFIZ TOCLLED BRSO &, TEMEAS EF- LT, ZHODHRERD S, AED Sox
L, REPEBTHEIREREHEISLTcb D THDHEELETHIEN T,

D-11 Structural and functional characterizations of acetate kinases from E. coli and
psychrotrophic Shewanella species

OMd. Abul Kashem Tang, SRR, I, ARS.Z, PR (PEER - AL

Acetate kinase (AK) catalyzes the reversible phosphoryl transfer from ATP to acetate. To gain insights into
cold—adaptation, the structural and functional properties were compared between two AKs from psychrotrophic
Shewanella sp. AS-11 (SAK) and mesophilic E. coli (EAK). SAK was characterized by a shift of the optimum
activity towards low temperatures and by a lower thermal stability compared with EAK. In the acetyl phosphate
and ADP-forming direction, the specific activity of SAK was higher than that of EAK at temperatures lower than
15°C, but lower at higher temperatures. The catalytic efficiency (k.,/K,) of SAK was 12-fold higher than that of
EAK at 10°C. The activation enthalpy and entropy in both reaction directions catalyzed by SAK were lower than
those by EAK, respectively. The modeled structure of SAK shows the reduced numbers of salt bridges and
cation—pi interactions compared with EAK. These results indicate that SAK is cold—adapted with a more flexible

structure.

D-12 IR k=T — 5 v o fREER DR
ORAFT, /IR, T 75 (B NIRFERD)

RIS L R T—  e R DR A IR CAEB T A EN O A —=0 7 L R CaT
— 7 REM R OB C35 %, FER IO T8O R 7o, 2 CAMBIRIL, C36 Hika T —75 L 43 fifiksR
R ZOMWEATIDZEE BRIE LT,

C35 % 4°CC 84 RHlIhFHRL . K5%IR 5% fitZe531], HiTrap Butyl-S FF, TSKgel® Super SW3000 {ZfitL
T, C35 HskaZ—77 L oyl saiEiiUT-, BEROMEEIX, MOCAC-PLGL(Dnp)AR % 3B L L TIl72,

C35 HikaF—5 L 43R D SDS-PAGE DFESRL, 73 T84 T0kDa Thh-o7o, ZOBRERD Foiin il X
30°CC, 4°C COFMEIHHIEIED 1.3% T o7z, EHIZ, 30°CETIXLETHY, 60°C THREIKIHF LI, &
W pH 1L 7 THY, 7 a7 7 —E Tho7-, SHIZEDTA, EGTA, 1,10 7=F bl k> CRHES -
D, BT T T — B ThHEHEES I, K, / K B, 11412 M s )T -7,
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D-13 RENDLYBEL /- Bacillus licheniformis DEAT BT 7 —F 0Kk

OFEJEZZAA Y, E1[PE— ' Alissara Reungsang®, ZZH1ERZ !

(CBRERAS: AR, 2Khon Kaen Univ., Thailand)
(] FdEX, H T 7280 T HARDTEFRE B FHIEDILTODIRERC, et~ Ko
TR, ZAD Nam pla(}>7F—), b AD Nude mim (=a7<2), AATIEL, LioD572E BNaHn T
WD, BB IR A T AEIIMTFAEL . 7 a7 7 —BEEREIC OV THEESI TN, a3
72N, DAL, ZIVETICH A D EERER L MEWER 2 B | DBk OEAET 27 77 —8
DORERGEE NI LT, A TENE, R RRER OB b REHEE IOV TR S5,
UFEE SR 7 7 380 TARX O BB 7= Bacillus licheniformis RKK-04 Z Rtk E UV 2, BEEIEMED
BT BA L %2 BEEL T Folin {EZ X0 778570, ABERORRI L, Brleiia MFERike L TRV, £FEY
0~ T 7 —E G T o T, MREESR I LR RUKENE CH—ChoZ LA fed LT, ARBERTEIEIC
BFF NaCl JREDFEEAFITER, 25% 36U Th HlAIm\ BERIEM A 7R LT, ARERZL /X E D N
Kbt 7 LT T = Too T, FWERFRMECIHEANE NN RGO T L FERiE e & O SFEERFERD G,
AKESEIT Subtilisin BV 70T 7 — B ThHLEEZ BN,

D-14  URFUTBMED agr BEBEFRICT—FENBBRRTF R OMERE
Ot ' v B=0 dk gl ' il R BT B
CIURBE B, 2R SA AT —2)
[ B9 T LD 7+ —F Bt o 7 CA 47 7 R ERED agriflfilR Cld, 04—y T o—%
—IBRIRAT TR CTHHEN RSN TS, ITFEET ) LESIORATIZEY , UAT VT BiE D7 /4 +
2D agr BIGTFRACHIFMAZ RT lor BEFREDEET D ENBSNE/ 2T, AWFFETIL, Listeria
innocua O Isr BHATHHCA—RENDBURAT T ROFEBUL OHEIEARHTEA To72,
[ B FE RO, BRIk FRAEGHEESE LsrB L7 FRREUA LsrD O FE v Lactococcus
lactis DFEFRT T AINIZyv—=2 7 Ule, ARMRZ AROREENE Hif% LC/MS (ZHLT2LZ A 4575698 D
ST RIS (LsrD69B), MEEMTORER, LsrD698 13 ACEMFV 0 6 7 /BT N A S 2 H
D Cys {ABEDFA— L Hk C RO DN RF L VL NT-F AT NAES LT BT F R Th AT LS
InkTpotz, #3C L. inmnocua ATCC 33090 55381, LsrD698 OORH A k7722 A Bt oA
|2 LsrD698 DA RS D LM TET-, F-FHAT, LsrD698 0 N ARHHZEBIT Lys AFEAL TWODHET
HISHD5) 15 826 DY FHIRIES I (LsrD826), BUE, 204y F-OREEATAA 75T VD,

D-15 TYFEXT A7 AR FUIZ B G5 ABC bT U AR —F — D REMET

OVBTIRRSE |, et || kil — 2 AL —Be | Fcik—

(TURBE- &, P RO 2, TR A AT —2)
[ Bf]ZFE 47 127 nukacin ISK-1 1%, UARY— 2 ECU—4 — #4507 L7 F K NukA LU CARL
ETth, FET BRI NukMIZ R B 7 BB AS L, 7' a7 TR (J—4 —fallab O IEE
WAL FR) L7pd, SHIZ ABC MV AR—F—NukT (k20 —4 — ko GIlts L OB A MR < LY
PUBENEA R TR 702, AWIFETIR, in vitro |Z3513 % NukT 7'y 3 7 45 KOs AR DR A
HEgELTZ,
[ J715- it 5 ) Staphylococcus carnosus TM300 T NukT 2 38Ei4% . 7L o F 7L 2% FV - BRI 0 iz
R/ a2 R C ARSI LT, FYE SIS C nukA & nukM % IS4 BRSNS 7 0T T
R fEfifi His-NukA % v vz (1), NukT SOiRIRY MaAEAf His—NukA % ATP F77E N ChROGL7ZAE R, NukT <
B RPN M) SRS LT, S, SOOIy RS MALDI-TOF/MS fRHH L 7o,
nukacin ISK~1 ODAEPEDHERS ATz, LLEDZEIYD | NukT 122 2MEAf His-NukA 0> —4 —FEigkod Gk S0
&7l TEM nukacin ISK-1 OBREASTVESILT-, (1) Nagao, J. et al. , Biochem. Biophys. Res. Commun.,
336, 507 (2005)
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D-16 SUFEET 47 RERITRMES L /X278 NukH O W5 B0 T
OWIEPRE BEE— ' Al AR Eotak — "2 (UK B2, 2K AT —72)

[ B)HETE T FRO—FETH S, 7o F AT 7 nukacin ISK-1 1%, N R Tail fEIEE C RO
Ring B 720 0 Ring fEIBIZIE 3 DDT7F A =888 1 53 T ORI /A4 L T %, Nukacin
ISK-1 DAFERI L, ABC F7o AR—4—"T&% NukFEG & nukacin ISK—1 (26U TGS ERZ 1~ iz 237
BNukH (1) (Z&->THERR SIS B O AR L QD ABFZE T, K4 72 nukacin ISK-1 e2Z8146%
UWNT NukH ORI EAT 70, [DFERERIRPNC N KD 3 DOV A RIESE T
nukacin, »; & Tail fiEfil% KAESH Ring fEIk0D 720 nukacin,._,, & FV YT, NukH (2% 25 EEDOfiftTa1 7
720 ZDOFER, nukacin ISK-1 7% NukH (ZRFL TRIBIZAE LT 2800, N RV 385 NukH ~D%)
ARG BT DT EDVRES VT, IRIZ, nukacin, ». nukacing . 57BN A RAE AL
nukacin,_, RS A% AV N C NukH (23 DS RERIEA MR-, 2 OFEEE, NukH OB N A0 Tail
T T EE TN L, ZLTT T A =0 BRI S TRRFSIUZIELY Y Ring fEIS R CHAHZ LAVRIZ
7=, (1) Okuda et al. FEMS Microbiol. Lett., 250, 19 (2005)

D-17 HABEIRBRT EFARTVRT 25— P DV 7 2= MEEE/(L
OHF[AE—, IUASER, FEEFE AR — (LK)

TIVET, Zo XTI EDOEMERLEEIZ DU T, ZLDOWFFENRSNTZD3, RYRTFREEIRIZOWNTOHM
FUIRRSN TG, Fex1d, 60 ERTHOURIET v F N T A7 27—F (LT) Z2E7 /VEL T, FEL TR
iﬁ% KT D00 EORIERHEZ BN LID L3l TD, AWFFETIE, mipHIZIHBWYTKCHZE

FREXILD LT O 7 2=y MEIEZE IOV TS5,

pH9.1 (ZHUNT, KCl OFEEERANINE EH 12, SRRV F LT, KClAFE FIZBW G OHTE T
TEABERECIE, 31S 725 258 ~EUBHREDIR T b4, £ 2 TKCIHE FIZBW T A Ailra~ 57
A —FATOTAER, 3 T A RO RS T,

WIZ, KCl ZREL TSI VA~ b T7 — %A T o746 5, pH 9.1 DAL FERED S5+ A X ~D
BN STz, ZOREFID, 53 1A XD I IR 3 DI AT ERI72 BOS ToHA D T AN w72 4y
TR T2 EDMEIS T,

D-18 B AR R R 2 o R BB R E W22 RO BTV = ARG D T
OVARGIEN, 22 PR T 8RS, PIHAZ
(IR RBE- B - S oy A, B Y Er - T A 7 A = 20

LB Y] MR O L THL T EORERITI IR H DNEE D707, 2o R R T O
BN EESTND, BERS SV ARGRIE cDNA Z IS L L2 3 B AR R E PN ol g8
ét%%‘:/ﬁ“cz%@ L DE L ERRRSIERI DRI TEDENMSN TS, ABFFETIL, TERZ

BHFEERRD— D> ThDH 7V = /U HOUWT, B Hifa i s S E A RCRE T AR 2 &
é#ﬁﬁj%aiwto
[ mERIET N IED C-AHIM T V= bZ 55 CAAX B F — 7 &l E Uiz — O E 2
RIEOvy MeERIL, B iR i s a2 SV A GRS T D PHIA N e R 0 7 L =4l
RRETL LU FORERAE ST, (17 7V A, 772V T = Ak R EHIBH R FAWD EC, i
SRR CIERTT L = /L O [RIENN ATRE Cdh o7z, [217 L = /U VAFE S5 CAAX EF —7 D X DT
BRI, IERRESN QDT BRERMEL — B LTz, ZNHORETR) G, B AR S ismu 2 g
BRGRIZBIT AEHERRIL, BB s EEC LU DT L = A S AR TRt EE L CE
NWTCWDBEIIREINT,
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D-19 WiiEL 75 CEL-1II O AL FF BN BIKE V- B O A e
INKATEATL, HEBF S0, 5 —ER, O &I I (Rldik. Te k)

CEL-I | IHgrE B HEENY) C. echinata |2 & £ 5 Ca K47 Gal/GalNAc KBV 7 F L Tdh, IRIMIENE
ORI 3D EE I E S, ZOL7ERNE, CEL-IL D 3 DORAAL DI, KA 1, 2 DMER)
AR ORI A LIRS, RAMY 3 DSHIBIEN TR AL, A4 AR 7 2R3 5282k be
BZOND, AlEl, AL 3 RV RA G AT DL L 5T, ZORE LR MIEIE~D A1
L7,

RAAL L BT Val BN R BICBIND Val VT AR — % BT 2 KD a ~Iw T ANEEND, 2055, 1FH,
2%H, KO D Val 77 A% —% Ala \ZEHALT-ZEFYR(F3VA, R3VA, 6VA) DEEIMIENEZ B AR (WT) &
HERLT-EZ 4, F3VA IZWT X0 0N\IIE A EL, RIVA ITHT 10 50EEE RUTZ2S, 6VA [ITEHEAIE
AR T2, —T7, 2N T IH RLZETHY, IERTTH B At A oI, GST e
LRI N ER 2 E ), CEL-IL DR ALY 3D Val 77 2% —3A VA~ —{IZ 1T 55 TR EAER
(ZEHEECTHHD, Ala ~DOBEHUZL ST, TeLARAC O AEIERME TL, FAUlEs QRIEMED E5F-
THZENHALNI ST,

D-20 X/ NaBELEE AW iitEL 75 CEL-111 O FLF R o fZiH
OMMFH—ER B~ AL BT (R T idk)

i PEBEAFHEEN Y '3 (Cucumaria echinata) L 27 F > CELA 1%, 2> T8 47.5 k., Ca® {KAFME,
galactose/N-acetylgalactosamine (GalNAc) #FEAITHY | FRIMERFFHOFEHA TR F G 2 BIMbT 5281
F o THAERR A MIE 2R, & CICHEER TOS SIS X X A ST IS L QOB A,
AR K OZFDOFERAERE TR CTHY, ZOMEIHDTD I X B M BELRIESAXS) &1 T 72,

IR 0 KEROD CELAT AR ZEAZFERLL | 55N 7= B EA) D N TR T (7 VUM e
TEEE « LS I BFLE T) TR T 217072 (NI EIK) , AT ZEARIL SDS-PAGE Tl 270 k fHT
(BEAR) I RERTHOD, SAXS THIEEATHE, Z D31 3#I 1000 k (25 &) LD @R d
REUTIFEL Tz, 220, FUmEHRIEE FCEE To7-22 A, 6 BRICHHEL Tz, toFRIng
MWEIRT L NTE ThHD a — TV ATTEEE B TEEZ R T 2RI TS, ZIWHLOREFIE,
N TZ BRI EE AN T DA R T2 R 3 i MO =y N ChD 6 BARSRAL, B2
HEEIRETERRL TODZEZRRL TV,

D-21 AL TR Lo THREL-E 7 2= VLB O 5 s
OBFHFNEE, FERFEE 2 R RN (OURBAEE R, TURBE | BIRFA N4 9)

&+ HAY) Pseudomonas pseudoalcaligenes KFT07 ¥R, 7 == /WA (bph) @{nFEEN 2 —R 45 —HD

FEFRIZ Y RV bE 7 ==L (PCB) & 53T %, ZDHTh, 7 == VB~ DY IFERESR RN RO K
7=y BphAl (T, ABEHE D FBL G5B R B2 SRl TvD, B, KFT07 #kE
Burkholderia xenovorans LB400 £k bphAl &5 C. FEREDX AT bphAl GEA. bphAL D3AEEGES T, AHF
JECl, BIE K707 MROYLEaA |- bphAl Z (L bphA I EHUT- BikkE BREL | T O REHER RH9- 52
LR HIELT,
(T7id RERVASIRTIL, BWRD bphAT KOBBENIZ 3 fRAes A R UTtE(K bphAT %2 AV e 97, KFT07 &
O bphAl % | FRIFHEHAUZ SO T A 7V RS - (tet) ~ELEHL 72 KFT0T-tet BRATIFLT=, [FERICL
T, KF707-tet ¥k tet® % 6 FFADHE(Y, bphAl TEHALT= double—crossover (DC) ¥ka BUSL7-, #(l. bphAl
ERET 54 DC BRI, AT VXN~ BATH L TR BB B b A R U Tz, P Th, DC-1072 £
1E KF707 BRVEA L CEIRNO ML R0 T /LB B R FRIRE T DI D G A B L,
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D-22 Catalytic Conversion of Malate Dehydrogenase to Aspartate Dehydrogenase
OYinxia Li, Takahiro Ishikawa, Hitoshi Shibata, andYoshihiro Sawa

(Department of Life Science and Biotechnology, Shimane University)

Recently aspartate dehydrogenases (AspDH) have been found in a thermophilic bacterium and an archaea. Since these thermophilic AspDHs
show optimum reaction temperature over 90° C and almost no activity below 30° C, they are not suitable for industrial use, L-aspartate
production and quantitative analysis. We have predicted that the alanine dehydrogenase (AlaDH) has evolved divergently from the lactate
dehydrogenase (LDH). It might be possible to evolve a mesophilic aspartate dehydrogenase (AspDH) from a mesophilic malate dehydrogenase
(MDH) by using evolutionary molecular engineering. We already reported that £. coli MDH (EcMDH) showed slightly .-aspartate deamination
activity. Here we report the comparative biochemical analysis between EcMDH and archeal AspDH (AfAspDH), and new EcMDH mutants which
were designed to have a higher AspDH activitiy. The recombinant EcMDH, EcMDH mutants and AfAspDH were purified to homogeneity. The
k., value for L-Asp oxidative deamination at 37-50° C of EcMDH was higher than that of AfAspDH. K, value for oxaloacetate (OAA) of
AsAspDH changed depending on coexistent ammonium concentrations. We designed various EcMDH loop mutants (A80P, P83V, G84V, D86G,
R87G, S222G, V213F, V214F, E215D, E215R) to have a higher AspDH activity. Although mutants E215D and E215R showed higher k., values
for [-Asp deamination, unfortunately they showed no reductive amination activitiy for OAA. The effect of various compounds on mutant E215D
and E215R were also determined for [-malate and L-aspartate oxidation reaction, and it was found that glyoxylate, 2-oxoglutarate and higher

concentration of sodium chloride significantly inhibited I.-malate and [-aspartate oxidation activity.

D-23 ENERF AL R VB TR DO CXCRIEER

ORLHET, BF M FEE (LR AR
(BEDTF AL R 8 TR TrxRDITE NS AAIR CRie B3 2 N HIOA L TD, ZOEFsE LA A3 A LD Btk
HARAD 2, ML~V CORREMEIAN RN T, ABERITEL /3 AT AL R SeCys498) 4 F7 DL L T2 DT,
Hfz TSR L U COFREERNEECTH D, SeCys Cys|ZERAL 7= Cys TR JBFATUEESED0.1% LA T O7EM(<50 mU/mg)
Thd, AU LCys MR DOTEMEEIEE BANE T2, (DT MFTrxR1DBIZE) 5, SeCys498L 5D Cys497TD-Se—S-
HERETE R SR S A ARES I TNV, FREEDIR TR B L v K0/ NS A, CysBIREROIRTE M X Cys ik
DEFEIERDIAFN e TR T 5B 2 DD, £ CCys497-Cys498IENZ 1 7/ FREAR AT 20 faxat e 177,
MOPACEHADFER, Pro, ValZeE IR ANTENER] IS8 b8 FRISZ, pET32a38E 02— FCEFEAZ T,
B R R - REIULT-, 7 a) ARARZE(CPC)IE155.2 mU/mg, ~SUL(CVC)E112.5 mU/mgiEMEARLIZOD T,
17 NI LD TEIMHEHE DS ATRE Ch D D NS,

D-24 17 BERERAICLSS ) T uT Ay TV a—ABARRERO LG RHEMEKE
Ol A2, BIINAR, fa F—{E2C B, LAk

X )T A 7 N — Ak (glucose dehydrogenase : GDH) I3, E'rmse /U /0 (PQQ) MRSy FlEE L, 7 )Vva—2%&
IV )TN~ B R 2, AR (soluble GDH @ sGDH) &k A75 (membrane—bound GDH : mGDH) 0 2 FREEOESE)S
FIHIVTEY, BUE sGDH M MBEEHIE S A2 — IS TND, WL, ZOBERIT~/VN—AIZH T D SGMH v a—AL [
FREHDDT, = /Vb—RIZKTDRUMEZAR FEEC, 7 a— Rk DRERMEE 7] LS BDZERRDLIVTND, ITH, RO
Na—REfEAUTDIRIE CONAREEDS, X HREHSEAETIC L TRIHS -, 22T, TONRREE HIT LT, 7 Vv a—AfEAREE
TR T BRI HAATAT HZE T, VMR T DEF AR TS B D2 A3, PCR JEICL DR LG REEE A
TN 1 BHIFATHIIC, sCDH HE— s AT & 25 3 WHEAFAL, SO ERADTAT T —DHMD, < /Lh—2A
FRA LIRS B AR L TIRL 7 Vv a— A WIEED SHERFS IV QDb D%, FERESI AT U7 BiRE ERAR U iE e tas
FAWCEIR LT, ST 28 AR T, 7 /BRI IHEGRS N=b OO | HIFEERH R OBERTE I ARIEL CAHD e, = /Lh—AE L
TEPEASY L a— R ETEVE e~ TR L QD 2837 | B OTEICEN 5 Z e D 7R o7z, 2 2°C, JERK L oigiad
TN, TAT TV—D—>— &R L FEARHIRA TR BSRIEM A RIEL T, 7V —RE~ V=D UMD T, BpARRE i
U7z, b BN B RRE LT WA LT L — AT 28 UWED 1.4 15 ER LI OBE0N, FRELTZEIRA~O T /R
FRIEDIENIT, AR O BRSO RIZH 5 LODEBZ BV,
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D-25 BIEBETEREEZFFLE Tag DNA RUAS—FPOEHE TEHKE
Ol fiede, w1 18I, (L 1 /5 B LB )

99% DIEMNIEREEHTIZIACAEB L QOB TE T, 1ZEA L R TOMEMN IR KA CHHEN
BN > TE TS, 22 CTHA IS, EEMORFERMEZ S, R OBS ¥ 2 B L F
CEEFOREROEREL A% AHEL CUA. Tag DNA 7RI AT —Y13 DNA O BIEERICEN QD
75 PCR {728 THIHISN, @nf T CRAC BB S Th D, ZORHEA R T- 5 %Al
B AENTEIUDBIG T LA RESEINTESD. Fox 13, WHRIRITEEEOR 19 Ao 18D
B DNA 2R L7=%%, $73E L, Family A B DNA RUAZ—VIZ @ EARAFS I, TN A St 7 B
B Tl A EU TR T A~ —% W CPCRIEEA To T2, HIlES I8 E T ora—=7, SRS
DRGE, T2 BRSO IHRDOFER, 251 FEHDF2D DNA RUAZ— @R A 2G5, Thbnie
THIRES [ ChHDH LML=, ZNHOBIn Wi % Tag DNA TRUAZ—Bi& (a1 OMY T Ak &
#4L T chimera DNA "RUAT—V (a2 ERILT-. £ CTRCSIERITORE SR D, B HEERE /2D alRetth G
W DOEBROVEMIEEFT-72. ZNDOFERE TS, T /BFIDEN SO RSORRE B35,

D-26 7 —%7 O Hef BHEZ B4 5858~ Aeropyrum pernix HI3RD Hef X7V 7 — B DAE
Brée Bl ~
OBREARZE., S HEGL, &) IHEIA, Hafksas, A% R LR )

Fex 1%, Pyrococcus furiosus % F Nz 7 —% 7 OIEEHSE DT OLHHRO X7V 7 — B % [FIEL ., Hef
(Helicase—associated endonuclease for fork—structured DNA) 444 L7=, Hef X, DEAH ~Uh—¥773IU—L
XPF XL T —BA—/ =T 7V —OZFIE NS LOFERWEE 72 2 DDOR AL OISV TS,
APV AR ORESR, Hef 2273713, N RSO~ A —BiEMEE C Rtk X717 —B i
ZRENCHNDZ LT AR IEL TR - — 2 O BB AIEEIEFE CEE A EE R T2 e TAERX
T3,

YT —FAHD Hef DRAAEE T2 —HYT D XPF RYXTFRE—Ed D, —J7, JLT—FA4XD
XPF ARE 02213 N AU NI A —BR A DBIHELIR Y, FeXIL T —BR AL D%ITHHK HhH2 R A
A2 ®D C AT PCNA FEEFNLAMFET DEEA BT,

Fex 13 Aeropyrum pernix B3RO Hef B0 % REL , 71 —F A S2BUDR A AMEGEN BT H 52 738
LT, AFRETIIZDZ S IEDIIV T —RIEHOMIELE PCNA EOF EAEIC IO HE D A
FNZIR D,

D-27 BWINAT VT I OEER EE-CINBEREIZ RIE T SH ZEo 2
OMFPERE, thiEE, AAAT. A E BRI (1L 0 R - A RRE)

(] BI0ET L7 SAOVARSIEADEES /BT, RSTHIERI /AL, JIEORE - ke
PEFEHRO L THD, OVA 1L 4 S0 SH Kk 1 565D S-S fidaAL TRV, fifl,/ INBEMET, ASIb
R SH-SS BRHASUSA LT T, ZNODSUEHNENLE, Fdb, 7 /AKICEZE THLHEE R, 414 5D SH FD
Cys FEHA Ala FREHZEHAL 72 C11A,C30A,C367A,C382A AHEEL | &2 E MO NIENEREN) > SH Ko
BEEAF~T,
[R5 B%2] CD, Trp 56, ANS FEEPEICLY, ZERARD 29K, SURMEIEZ TR~ L2 A, Wild &bl T2k
DIRNZED3 DT, LU, a Uy ADWL B SR SE TR T2 L2 A, CHIA OHRKIACTHE
LTV, L7235 T, Cysll 28 OVA OREEZEMEIC B G-L TUWVAZ LRS-,

WIZ, 531D SH FF VI S% RAT80 | EEEATRIREAJIEL T, C11A & C382A DfiZESLARDESE
RIERGREEIX, Wild &L T HF- U2, ZAUE Cysll <2 382 1343 FRENTITMIEIZH DI LMD, FEHL
<L R ERLS T W E R,

60



D-28 BWINAT VT I OREEN( S b HiEDfEA
OFIEAT | /FRE—RL A EER (L a2 Aine, 2 10 . 2 - 2RISR

[AEMEBIRAT V73 ( OVA NTAERINCIIIH DL FEII IRl BV e LS (DD LA
DIVTND, 2D S kX, TAVHVRBETHBLITEDD, ZOAN=A N TN > TR, Fall, EOfE i
MRz, Ser 164,236, 320 D LA D BI~OEHNHES I, £ C, Ser KD S{b~D A7 54 A0RET
Lkl

[R5 BT A A VBRI ZJD Wild-type Tl SCOENVLE A RUTZDIZHL, Ser 164 T 320 % Ala |2
EHRLT-ZE SR (S164A, S320A )T, 4.5 BELDENZE(LL 727 o T2, 2D 2 T B 7= S164/320A
1, TV CEV B L 72 > T2, — 77, Arg 142 % Glu |[ZEHAL 72 R142E T S164A [k, K94.5 &
BT LT, DT EDD, Serl6d & Argld2 37 /VAVABRZID, 58V HEAERZTZRRL , BV E va s &
R T T DRSS, FT2 Serd20 LAHBAEHZTERT 2EB 2 72 Lys 46 % Ala |[ZEHAL7- K46A 1L, 7V
FVAECWild E[FFEEEDEZZEALLTZ, ZDOZEID, Ser 320 (XBIDOEN AR EAEFHZ TR . BVZE kA5
FEIL TNAZEDTRIRS I,

D-29 B F IO FRICIDIREN=TU NV F — DB RIKD Pichia TD IS
OMpm=aaL, A, B ESLT, BRI (L0 k. - ZEWkEE

H 0 ARFZER ClIs LA OB RN LS QOB A Y F— LB BT VAL B EL T,
ZTONEEE L EN T DEFURDOVERS AT T CE T, ZRETIZ, JIAYY F—2% T, a-helix @ N Kifi
S~OBEEWOT I FEOEAN2TD)R, Bk S 7 258 b3 5B BOB NS TIZL DM ik L
TWB, SIENISHIZEZEMOM E& HIEL T, ZNHOERAE A G R BYR) Y T — 2% Bk,
B#%R): Pichia pastoris % FAV N TR WS E 77,

TR~ 7 ZDZEEAVIN2TD,NIZD)E 55PN 336 0 7 D (S T & f A BB T 22 A LA D B2z
TEPERNELL T D2 EMHLN Ao T, T2 BE AR F— A2~ N27D/S9IT 28R 3°C,
N93D/SIIT ZEFURITAC DOEEEAVDREIL, 248D a —helix &53 T-RBKME S22 7 230 b T ZE 5K
(N27D/N93D/SI1T) ITEMHAE N ESIZ_EFTDZEAVRENT-, T2, a—helix Z2E(LERMAKL N, B
P L TR BARIZ B O T MED BN RSz, EHIZ, ZHVHDE BYROBESETEIE T B AR
oA RICTEEDMRT AL, ZNDO THEPEE LB LR O, S EOHINCA S ChHZ LIRS,

D-30 AN I AR EN RBREN=T NI F— LD T I A FRRHET AL
OJF (=, Bz FRLAT, DEEER (10 m k. B Ak

[ B e MBI iEE S - O RIKE /D) T — DT InA R I, 7InA R F— A0
a -~ I AN B - — ST A ETHFEID IR B REEIZIVEZ AL DT EDRIEXIL DD,
ECEEAREE 37228 TR, ARFZEIE, BRI F— 10D o~~~ 7 2RZEEA b R E ST 2R 5k
U F— 2% T, 720 REHEROIEFEE D\ D, U F— A0 T 04 REHE R OffA %11
ZEEHMEL,

[ 5k fE R B AR F— 2 cDNA O 23-35 (0D o~ 7 AZZELSHTZ N27D &, 90-101 f70D o -
AN A RS T2 NO3D ZEFYA R O, TIEND o~~~ o7 AR EIEFARK33D, K9TD ZEk 7=,
T RKE | [#R: Pichia pastoris CTHyWSH  REHRA%, @il FEMS: T CAFaX—R AT, 7nA
FRHETER DA A T 72, ZDDFERDS, -~y 7 RZ2EAVERIKITIBUNT T InA NEHEZ R D
BNDSHER TETZ, — T a I ARZEECAERARTIL, 7InA RIS BRI >z, 2o
ZENDS, TIOARFI Y F— DT IOA NI AIL, o -~ 7 RN B -3 — b~ IR 52 TRIZA D
EDRRS T,
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E-1 2 FARAZ L FEEERE % F\ 5 BT A R FEE M AL B
OfFRE, B =5, MR, B (B A408T)

[ BAIAIIZE Tl MR 3 DD ETA B DR R R A HRIE L BRKUMRIZ B 53 D D
BEZ B KIRI R ES B 5720 | THBE A 2 A (R 1A RV b B pichll, 55 2 Al A5 AR i) &Ll
RFIED Fat s A et LT,

[DFEEFERIET, B ETIE V., 3§ 1 OB EZ IR (37°C) LR (55°C) IZR%E L . Benidiy
AFANERFED VEA LR ADZENZBIEZR T, 55°COMARMECIL, ARSD VEA 1ZFICHIR(VEA
DH 35%)n—FEEEGRI 45%)THY, 3T°CTIX7 B AU EER 15%)DAERDTRD B, 5 1 FOLBNRE T
TOE AU EHVDIRL VEATRFEL B\ 55 CABIR L T=, RIZ, 55°COAX AR TIL, 50ml-FRAE Rt HE
TN 2L DISAFTTANFEAL . T DOFEHINERIT 60% Thho7=, £7-, AREH ADRALIE CH,: CO,=6:4 75
7:3 T, ZOHRITHTNT DIAERFEPE R A 2 ST THEEL TV, RIS, AZ L FBRCEET5
methyltransferase <° methylreductase DR F-ESNDEJEA A DU FEAE MU FE R, NiZ'E Co¥Difs
IMZED VEA {HESEHEDBENNE L2, A T A RGEREE L AR A B BT OHIINTRD BT,

E-2 HE DVC B LB HEE o i BWERE D R
OYIE A WA « A1 HR -k — OURbe - Lt

FERHENE R AR T DA BRI 2 BHIMEE T CIEEEE T 5 BT, Kogure ©(1979) @ direct viable
count (DVONEZLZEL . high temperature-DVC (HT-DVOWEZHESILT-, 3, Btz A4 iy
FHEAIEL TEAINERE /L7 a2 ek L, miRAEIE WA CIED Uz IR AR L C L PR
TP BERET-AD A M, NINESHERZ MG, CORER, 3B 100 EHARIRCSILEAZ 2R
50 g ml " (RIS | BERETS A% 200 1 g mL ! (ReRIREE) 72 D91 TNZ, 60°CC 24 REREIINEEHE T2
& JEFCHENE 1g 7-0(6.10%0.20) X 10° DHFRAEK U 7AW ERIERII S RS-, ZAUESEET
FRHE =500 5,000 (524 ETHY | HERO EEG R ST QO TR VBN D S - FHR S
LB Z DTz, SOIZFRHERE L CrEL IV TAKTGIRHEIEZ BRI L IRAIROINRFHEIREZ 80°Clm®
T HT-DVC 1551 T72-7282 A, S KCIREZHEIR 1g 8720 (2.62£0.35) X 10° OB ML WS
7o ZORERDG, HT-DVC T PARREEIE CORNEE . 80°C CHIFHT 2 m B AT M ORI T
W CELZENHLNNT 2T,

E-3 POPs 0% 5383 2 BRI/ SIS D 3R FHIHESR
OFEsETa . HBHEER] L )RR Y2 LI LR 2 BRI A AR

[ BN ETICENSCKED PCB {5Y 5O BEL CX 7z, flix O HE AR R LAY
(POPs)%& /33 DR M EI L, =B Ot e = — 2 TR T2 Sl e AR T D FTREM:
DSBS ID, AREDHDOYNR DNA OIMHITREEC, VR — ARG IS 2 LD 03RO BT
RREDEIL QDT | SRR TR S /BN T AHEE LT, [HER L ORIk 2278 T3k
CRE TR GAAINZ 7 MRS U 25 BERE (1 7HR) Z-B2FEL . 11 A~12 A RIBRKEE SRS OHIZ b ODgy
WZEORET, R A B SRR U CTHEEL TS A, TN O E SR L T o s ) — L%
EbISFIAL, 15 BERAZ — VAR TE, OEDKFEFHTE, R (51F) . 7'red B (5 5 | BE
FE(1HE) . 7L a—2 (KR . IR BE) . SRR (1 B BRI CX 773 ROGREE LR o, KT )
— N EEHEREL CTEELIZIGA . T X TR E 1 /IRE L TRz b S<PIHLTZ, 10 37 &R
CHRIFCE T R T | B, T A Hie, RHERI IR A C& el o Te, Jo TR ED IR
WAEATOPERIRE TN | AR EE 75D FIF RTREZR 2 LD DAl e S BED B RIB S AU,
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E-4 PAV—VIBRHE OISREBISE ~ Lactobacillus J&FLEEE O REFEE TTAED B~

TELR L R AR L Bk | R PbERE S, O e

(SRR I, 2T~k 2 SR A T)
[ BILIAR, fEH R~ DO REEREEEROERE LD HZ AN Al BMEIIRORIE, SHIZIIF S IR RS NI RRERRZE R
N IB~DFRNZ LD BB YA L 725 TND, ABISTE, AL —DFBARFR IV T, SR h O RsiERE S R AR b2
BB AZ —2—DBFE B T D, STEIL, MR CHRER A 35 Lactobacillus IR KOS SO NZIA 7 HsrgeaA T
o7z (BB LORERIUN - WS OV AL — P K0 DS HEFLEEIRRE Lactobacillus rhamnosus NGRIO110, Lactobacillus plantarum
NGRIOI01 LN Lactobacillus casei JCM1134, Lactobacillus fermentum JCM1137 (22N CREBSEICAER ML 7= &2 A, L. rhamnosus
NGRIO110 & L. casei JCM1134 234 105D RESETTAER A+ D2 ENVREHVIZ, E7=. L. rhamnosus NGRIO110 (b5 2858 AR b
BHZL TR E CRIEBRTTAEN ) BB N o7, R VT RIRFRL SO T 1EE A TS BRI O IR AHARI Ko TSNS Y
AL—VOSEEFTHRLTZ, Rl e B AESRCAER A5 L. rhamnosus NGRIO110 LRSI E FCHOHGIMEFUBEARED BUF72 L.
plantarum NGRIO101 EDIREREETIX, L. plantarum NGRIO101 ASESEEWIA O B AHTHE FURBAEREN AT/ 225U, L. rhamnosus
NGRIO110 ORI FURA R B IHAE RN R LT, o, MR A 2 b T RUAPE BT B 2R 580 H VA
7o, ERRORERRY. MEHIRALL 1:1 ORFEC, BUIMCIE S CRERET LI RRRL . Fo, ISRTh 2l , Bl
SIBREE [ COV AL —VFBA AT Tl D LML T2, BUE., TSR TAE D IR ORI M R oUW TR L T3,

E-5 RATET HARNO D IHEEER TTHERIRE D B - [F 2
O L3 V- [EATZI D (il e - BEURD

[ B ) AT T ARA ML 7o/ IMA SO REIEREE RV DRI L QD T e D, AL CIIATE T
AR SOREIE T A A T 5 i EEgA AE LT, [ ik R385 12T T7THARIY 0.5%A
AN T WA T A9 FEREEHA FAVT 55°C-48 IRHIETEE T, 2 Bk miR M BEL 7o, ZhonmE
IR D 16S rDNA AT Z IO RIE LT/, &% FEHERR Bacillus pumilus ATCCT7061 & 100% >
FAIFIA, Bacillus licheniformis DMS13 & 99.6%DFHRHEZ7RUT-, 588k 2: WiE% 0.1%KNO & A~ 7~ kb
HICHARR, a—F 7 F T AL D MR EMEUSEA T T A5, Bacillus licheniformis D% RL
77o 91T Bacillus licheniformis A= RS HARSEE T 8% HACH: DR/4000 Z VT 17~ 7- A58, 5281 H (300+
11.5 mg/L) \ZHe KA RSER A RRAEA R L . 5538 2 H(260+5.77 mg/L) ISR 52 EANHIBAL -, HIZHE 1
HOAERT =T REEE IR (2301 1.04 mg/L) 135528 HEUT R N 72, 585k 3:0.5%P= 2N~
AT AR 2 TN T A B TR EERER(30,45,55,65°C) TIXAEAEET 5 B ML= F5 5. Bacillus
licheniformis DZETIRIENL 55°CTH 7228, 30°C TOAEBLMERESI,

E-6 DFEDFHFIEIC LS E PETIRIBO MeEFE AT

OHREETL ' A1 2o /IR - I Bk * (R I a2 e K )
[ BA] EDOUEE LAV BRI CIE i <D a0 ENNE TR TV TD, Lol I Tl &
DR V) DI HIZL DM E 2 ENHESIV TR, AEREROZELMEHII TD, ABFFETIE, A
BT AR 2 AL 2% BROE L, 70 AR FiEE O CEIRE TR AR
DRMEFRE T,
Uik #ER R 18 4 4 ADoK 19 48 3 A £ LT, B IRNA D 4 HUi o T SIea 3 BRIRL
B L TRV, 260 S HIEICHEST DNA ZHiHL. 16S tDNA 70— T4 75 —Z2 5L
PBHR K 20 70— O — T U AT A A T o T, ORGSR W T MOHLRIZIN T, 9FIRRENZIE
TIZBES IV O DRI SR A RS T, R CARE DM MER ChH D Z LMD EI o Tz, EHIZ,
W HOHLSIZIB T Desulfobulbus JEFNESS Thiobacillus JEFNE 213U &9 Ahiais T -<Chi s T
A AR EE R —0 DMELIT, Lo T AURETIRHICBIT DR A 27V IZBIL CTHOHMIE
DA GITNEIT-, BIFE, S EhisE oiE 42 —7 > e LTz DGGEZEMARE AL VKK
TR X D8RR 2 EN R T2 T T D,
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E-7 HREENOHDF o — RGBS E O 4B
ONfZz2E 1 FREETE 2/ IRTT A 2« IR S B 1 ANMEA T L CHE R HE KA 1)

[ B ]UrHE, HIERERBERTEECA LA G IR Ve LD RIRED SORER) S A A~ ADTRAENZ L HH FIYE A FED R
SN TND, I =2 NERVKILEE S 52 LIl TR F L m— A0k a2 SR
B TR TEAMAEYZ WA LIZED . ~ I L —2AGEO AR ENEIES NS, Ae T &
LD m— A IR Z 0 BEL . 7 DRIERS LOEEFERHE DWW TR T2 72,

[ ik AR VA BB LD — R AMEFUREE A 100 BREA A3 L | SHICF v A TR bRER LY
FLUERAEPEREL D LA n1 2.1 BRAE-IRLU7-, 512, 16S rDNAIEATIZ > T Lactobacillus brevis E[RIELT=,
FLm—2ZEA MRS Fita L ARERORR RS % pH 6.5 oL ONRE 30 “CLIRIEL. [A MRS 5f
M TR R AT -T2 A A RENEIL 1.0 g/L/h L2V ETIT Lactobacillus brevis \Z TGS - fiik
Db DT, AERRIETTIRA VT2 B L CHIBRIEZT TOZEL ATRECHY | BIfE, btz EEVRAL
B TEONDFE LD DDA EFEI DUV TRRETH CTh D,

E-8 WA AMRLTFOEREZEDIEA (3) Wbl FWE OB IO B RS BREE Rt

D BE%

OFEH B, BEAREE, HARKH, IonEh (R IRER e - 557

[ B )EREER A 5o S ) — )L 7 X DR T e D831 b, 22 UNIBRBEAR AL D B D24,
RIS ERT 52 E 2K T, A OBRIERE 3 Db - E OV ERIZ B3 25841 T C
W%, ZITI, AR E b E LT E OFESE LI RO BIER 720 NI FE A FAE FICdks
VDB o FH R D B U TR Ui A 95,
[ BERER L, S AR ST E BB T S E R A5 INZ | 28°C CREEMIES Bz, Wil
H IR EEBAEL | JREE IR AR R LTz, BRI THESUCIE, pH. #fig, 7 La—i1,
B L E T HE LI~ Y R AR —Z GC IECER % LT,
[FERIOAHEATANE, R I TRREII 258 OO | BERFOREEAEES W72, @A 2SHuUsiiE,
AL DT R e DB IEHE E AT L T2, DR IFEEORIE 2 812 Lo TREL B o
7zo @R, P AEETAHOWTNOHED ., FIRECREDZEIH DL OO | Pk BRI L > T
BRI TRES T2, LU BRI A E NI RS R~ DEE L, BEREE AT AR TR 58
mERLT=,

E-9 PRSI BETE U T- 5 B /K SR8 Acidithiobacillus ferrooxidans MON-1 ¥RMD

OFE W', hkrtfE !, @RREDT |, Py 32 (Rl Be- HAREIEE, *IRE b - B
HBR)

[ BB OFE] M@ il ZHEL 7 = B K SRMH SRR LA A, ferrooxidans MON-1 #KIZ, MEER O
KSR CHY | BEIZEAGNCE I CODKERIETTRER TN A T, AR D /KRR LR T ME
(BB ESE DIy ChhD cytochrome ¢ oxidase 23REH-T°2) ZFF> QDI EEBALNICL T&ET=, Alal, Fit
PEREHIN RS2 MON-1 RO BRI, e OBz W, S KSR - A /KRS TiE A iR
TERAUF AL T, ARSI D0 iR % ECD-GC £ CHIEL ., —ligkbzEE MON-1 #kof
LA, [F555] MON-1BRIE, 10 u M D He? %5t ol b T IR FTREC Hg? | 238y itEA
TRUTZDS, SRESHCHFEDMEIARS V- 20 uM O He? 2 ST et Clatiims Ao/ o7-, —H. ik
EABREIT, SEFTEAIFERREOKSIUEEEZ AL, (DZOTEHNS MO CIEHE bshb e,
OFiFHEBELIR EEZ RS QDI &, Q)R P bR TPIZ aa, 1D cytochrome ¢ oxidase
FAEDERRS NS LIZRY ., Bitsa A= B Wb A B B R SR E O KRG LS AT DA RS TNHTEN
DN ST, 7 = = VR KER TR M T L CL BB AE B B I AE B B L R E R D S G A 7~
L7238, ATV EKERITHRIL TR B O A 1.3 fm oGz R~ U,
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E-10 Sk LA R O S E L& 2 IV V- R SR B b 0 BES B OBH

Ot A !, GRS, MTNSCE? 22 1!

(LA e B ARR:, 2 PRERE - BREAE )
[ B LR ST, BMOKPER OF3EL L <, RO KEYGER HEL CHEREL 7R oo
DTN, AETIL, VESHIE Lo AR % B AL U CERLANE Acidithiobacillus ferrooxidans M ON
Tt sl LA Acidithiobacillus thiooxidans ZFEMA P THEHRIZIRINL | S TR O EEHGIR
% A EBRET 2 AIREMEA MR LT, 72 AN 05 BB 7= SR8 LI O A BRSO E O MR 3 A
Too [FiE- AR VRN 5825 KSR VAR, SR, 1% tRli 2 UL (%5 100 ml, pH
5) W 7F7A=a7C 22 HEHRESHHEL ., 2 HBXIZ_HEHO pH, EA&ERE (e, Zn, Cu, POZJIEL, T
BERA~OEOWINE S OERIMCEY 158050 EABOHA TR etES T, A FARkO Bk L vE S
PO LA e o TR, SR LA M ORI OFEIEIC L > C pH O FOEAEATEE T
FrpoT=3, TR EIC IS EABOELHEOEO T RO Tz, eIz E S pH OIKTiE 22 H
HCTAMZL (I pH 1.5), ZHLIE, EABORHEIT —EDEE /R LT, £/, WL HEEL -8k b
HHE OKS—1 BRI % 16SrRNA OHEEESIFEMTIZ L0 A. ferrooxidans L2 BIVIZN, 85 M Ot sl bis M A= Y
BEZFE, BED [ VBN T ha— A ¢ IR KEIZEFNDE O RHEE R T2,

E-11 Existence of Ferric Iron Reductase activity in the Outer Membrane of
Sulfur—-Grown ferrooxidans ATCC 23270

OTaher M. Taha,! Tadayoshi Kanao,' Fumiaki Takeuchi,? and Tsuyoshi Sugio'

(*Grad. School of Nat. Sci. and Technol., Okayama Univ., 2Health and Environ. Center, Okayama

Univ.)
The activity of ferric iron (Fe*) reduction with tetrathionate as an electron donor was newly found in intact cells
and cell debris obtained after sonication of sulfur—grown A. ferrooxidans ATCC 23270 cells. The activity was also
found in the supernatant obtained by direct extraction of intact cells with 1M Na,SO, and 2%
1-O—n—Octyl- B ~D—glucopyranoside in 0.1M 8 —alanin-SO,* buffer (pH 3.5) for 1h. These results suggest that
Fe* reductase activity is localized in the outer membrane of this strain. The Fe* reductase was partially purified
using Sephadex G-100 and Phenyl TOYOPEARL-650M column chromatography. The level of Fe* reduction
activity was dependent on the concentrations of protein, tetrathionate and ferric ion. Sodium cyanide didn’t
inhibit the activity at 2 mM. The optimum pH of this reaction was 3.5. It is suggested that this enzyme plays a

crucial role in sulfur oxidation by A. ferrooxidans.

B-12 FEWI5 R 0D 43 $E & B B %95 MALDI-MS )i ATREMEIZ D\ T

Ok 2V, sk R HEr FoE 2, mAr BAY, S HhE

DAL Be- A0 1%, 2) IR 750 - SRR E, QAR - Bi - BREEUED)
[ BVSAERORIER, AR, PR, HIEY 720 % B A T o m3, < ORFEES 130
FCTHD, T, MALDI-MS Z A [RIE R T 200D HILTD, ABFSECTIE, MR R4
SIBUTEARHIRD MALDI-MS AT WL 32— A LG A E DB AR,
[ FEBIORERIMALDIMS AT MU TGS, BN, Matrix FIlC KEESNS, FxlTohns
DA RETL. YMPDA B2z Fiv 30 °C. 16 B, 528U 7- @R VWD Z &8 LT, Matrix FlEL T E
UBREEIR U Tz, TS5 FIC, AR BEERRE CTHD Xanthomonas oryzae pv. oryzae @ 17 RREXRIGIT
MALDI-MS A~ WLAIE LTz, TT174 RO~ AZAZAT WL FERTTREED R\ D 30 B — A 54R L
ZOE—I BMUDEIZIBNTUAEHET DMEINEETLTZ, ZOFERED, FIL biotype W T&H-> ThIRI—E
—IIFEZRIL 0 %5 90 SERRF CTREIRENHDZENHLNE 272, 10T AT NLDT —H_R— 2%
FeFEFT DL R~V TORIED RIREMR O HEBZ HIVD, Fio, ZHHd 1T HEH, 16 #K1Z 7143 Da
& 7442 Da ORHEH 72— B HBILT-,
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E-13 Isolation of thermotolerant strains from Saccharomyces cerevisiae
O Walika Larblamool, Kohzo Kanda and Fumio Kato (Department of Applied Biochemistry and Food Science, Faculty of
Agriculture, Saga University)

Thermotolerant yeasts are expected to use in industrial ethanol production to reduce cooling costs during fermentation process. To
obtain the thermotolerant yeasts, commercial brewing yeasts, Saccharomyces cerevisiae K=7 and Saccharomyces cerevisiae Hansen, were taken
to isolate mutants by specific selective techniques using EMS and NTG. Mutants were screened for the ability to grow at higher temperatures by
culture on agar plates and incubated at elevated temperature at interval of 1°C. The isolation program resulted in four thermotolerant mutants
from S. cerevisiae K-7 and two thermotolerant mutants from S. cerevisiae Hansen capable of growth on plate cultures up to 42°C and 43°C,
respectively. The growth and ethanol production were studied at temperature ranges 30-45°C. All mutants grew up to 43°C and could tolerate
temperature at 45°C in liquid culture. DM1313 showed the best ability to grow and tolerate the high temperature. The ethanol production from
100 g/! glucose was 37.5 g/, 12.5 g/I and 10.0 g/1 at 40°C, 42°C and 43°C, respectively. In batch condition, MC4301 is the highest ethanol
producing strain by produce ethanol 84.7 g/1, 51.0 g/1, 31.5 g/l and 16.0 g/1 at 30°C, 37°C, 42°C and 45°C, respectively, from 150 g/1 glucose.
Growth and ethanol production were decreasing at higher temperature. However, mutants were superior to their parent strain. The results
presented the good potential in using these thermotolerant yeasts in industrial ethanol production in tropical countries as well as during hot season

in non—tropical countries.
E-14 Zymomonas mobilis DT EESyBERE D fENT

ONL 51, Kaewta Sootsuwan®, FH1E2 1, Noppon Lertwattanasakul, [LH 5F %23

(IR KR B2 B Sy - 2 SSEBOERE AR, ° 11 AR B A bae)
LB HY] Zymomonas mobilis |7 /Va—2A  7)VI—A AT —AST )Va— )V ARET D, ZOMEYN
EMPR° TCARREE D RTEETIHY | ED#d#a VTR AGHL . =&/ — WV AEPEICEN TOVD, ZOZED
IRAF L ) — VBRI U CIFES QD ARFZETIL, 24 THBESIVE 7. mobilis D7
MREMHED v MRA B, =& ) — )VABEPED i BEAFRR ZM4 ST,
Uit R A 538K 4 BRE ZM4 BRZ- 30740 ETRERL | AR L2 ) — /VAPEMZ LU T, ZODRER,
IMA KD B CAEBR DR DDITRIL T, 2 #K1E 39 FETH B<AEL, 30 FETO ZM4 BRRWb =4 /— LR
PEMEDS N Z EDVRESITZ, EDIBDIREBAFRIC O T, & ) — VAR D DR (CV e ik
TINVRFTT—E, TVa— VK FEEESE(ADhA & AdhB)) 5 - OREELFEBIO s O Adh BRI
PEHIAAT ST, ZDFER, WTNOBE TS 5 MFEa—REEE 5D TREMA EK | B85~ L O
IHEEATRONR) T2, — 77, Adh TGP ZHIRE TG RE O ST,

E-15 C75 Z RV EfRA Y 7 IV B AEREE RO B

OBRAREX", BRI, FE—5 ", AR (SR EbF A T, 2 KB
[ B ST FEEOFY DAY T IVEBL O TREOF) O 7 0 BT /U, THEO MBI EE
QST TdD, 3-Carboxy—-4—octyl-2-methylenebutyrolactone (C75)1%, T "M%t 35 ¥ H 72 5 15
AR ER CTHY, BAEMHICIXV~T R BT R EBMEINEH 95, — 5, B
e A ER THLEAL =M EZR TIEBEBER OB 2L, @R T g
FL i E R R ORI N T RE Th D, 2T, C75 MMEA R TIHEEBEN ORGER 2L
A, BT vl =TV TIERL, BHRAY T IVE SR T DRSO TS5,
[JFELFER]CT5 13 Kuhajda et al. 500 55V IC I AR LT, B2 601 35X 00901 54 BMS (2 X048 BLALELL
150ppm @ C75 Z&1e YNB ZEREIHIZEBAGL, 2EB LT AR SIRA MRS U Tl 7=, B8 B s 2 L%
SEERBROFER, MHERROBIRA Y 7L, BIRRE ETED T2, BHRAY T IVNER, FEE 10N Ay
BIFRRIZOUNT, #RK 200g D5 IMEIALGREREA To 7RG, THMHRRO T I3 BAF Clhes 901 5%
FRR(901-11) THEERA Y 7 IVEBIED 1.4 (4ERUT-, T2, TEREBREOT Va— LT B F AT AT
=7 —BIEER IO CT5 LIS SEAIMEZ SRR FEfE LU 7=, 1) Kuhajda et al. PNAS 2000, 3450-3454.
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E-16 DREERO T a— VAR O fi#FT
OMPEEE, MFEZE ) BER B A4)

7V — /WFRFEREL T, FRBEARN AR EOEFEAN RT3 Dl AT E L L CAEMICRIAS U
TND, R, 7 )'IZD*—/I/ODJ%%P%UDK FIRE LT B iRD THEB DB EDN ISV TOD,
Z ORI RATHD, €2 TAMFIE CIID RO 7 ) a— VARSI O TR A1 T o 72, /954
FHMRAN IV a— iﬂybkze@%‘?% ZEOveR XU T ERADHA)E72 %, DHAIZDHAK - —E(Daklp,
Dak2pllZ LWDHAVBEDHAP) L7200 . 57 VBT IV F RV kL 7 TRRBERIC D | HHEFEERRE I
BRI AR O B2 BV TND, DEIERID 7 ) — VKRR A RB LT 2 A, FRMEDE
VNSPAC13F5.03% FLHAL . ATBAR 1-36 L OV dak 1, dak 28845 K QNSRRI LD 7 )t — LRz E D
IO DD, SPACI3FS.03 n FIEE T 5L a7 ) En— LA B TERNZE, SHITK
BART-OFRINT Na— 2 0iilE ST QDI EZRED o)W, SPAC13F5.031 51237 V- r— ARG O A
HEPED1 D THHEB X IV, £ dak]b dak 28 m I THMIER ORI IR 0> QA 7S, HfildE
T/ — VB L CEIK D Z e b BT EREA S Z b -T2,

E-17 TV =B R T HBEROBRRELENICEL TZEERARD &K
OHF—BR V2, JFHAERR 2, AAEEE] | K BpmeA 2 (MR- B2, MR- #ot)

[HF 2 1L, — DD X —"TC 5 DOBIG A FBIS LT DEER7 2 —% B3 fily 7 7R /AR T
HETVAAF = OERE BT, £i2 T TR IARIZT Vs Vb AT 25— L0 HEHEE A
ZRZT | RO RIRR BN S, L, 2T, BRI IS WmES T, INEDME T4 55K
(2725, 2T, BERET ) S ORI —IRAGE OFESHERR B 53 ARERA FET HH C, T =y
DOERIZE LT /> 7T o MR E SR LT, 15 fER 97, B RHARR X 2 VTR =0 m
AR 5 DONYRE(G 2 FFORERE T X —ZREEUT-, BERMROBIKDOT-012, BERET ) BT
T DI NAV NI AT 2 F7—Boa—R L TWDEIE T~z TOREE, 8 OODﬁ{ﬁ%ﬁ‘iﬁEL\ Z
NHDOHT ATG26 B - DOBDHE COFESHERRIC B G327 Vas WhT L A7 27— B LFERIMD -
Teo 20 ATG26 61/ 7 T U NEERE, KON, ZOHIKE VT 7 =0 OGO AT 12, 2 D
BERME DB P D OINEE LR U T2 A, /o770 NEEREE N 537 = DU DS KR H
P I RNy A E s Vi

E-18 HEERERNZ 51T D CEN5-HIS3 R DERAL A RATH R X D hsR b F28 BARD AT
OMIAS U, FE Ry, AR 10, B8 B @RILRAfm T A% 1)

ERAEOATEENIZIE, Yl DNA MBI /7 MRS TS, ok 1, Yk RZNIL
FATI =K I . CENS-HIS3 [IDFHZ 2= h3 FF 7= HCH6 28 BkkA FVWTHEIAL O L TD, BRIZ
HCH6 ZEERIT, B2 haAT OBNECENSEE ThHHZEAVRIBS I, T, ZOE BRI TR %ﬁf\
T cell integrity |27 RUTz, ZORE, HIRUIEBHAAZ L CHSERL, 77T 205 T D JSED
THIL g N o T, AZNECE S cell integrity OB N EIFH LS D2 LoD RN E SR EE:
DN OAN—=I PMFET D AREMED RIS V-, £, HCH6 RO E RO KR T2 fFAT 579 cell
integrity #RE CEIIBIR T OBIEIROIRERGS MA T TRE R, mpkID BE, ssdID 1, 33X bekID #:D 3
RRONBEERS M2 7R LTz, ZHUS 3 BRDYH | ssdID BRODZxH3 HCH6 28 SRR EATHEL CHIRFERG A R HE L
Telnotc, SHIZ, HCH6 ZR5ERE~ SSDI %8 ANT 52 LTRSS MR EHE LT, ZNHOFEFD, SSDI
DSHCH6 RO ZE U RKEL B G- L QD ATREMED NS VT, 61, FIHLZ Z0RIE SSDEARE TIHE FL,
ssdl BEERE CIE BRI 805, SSDI D3YEIROBNBLEIZH BTG L CODZ EAVRIES I,
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E-19 NAZTZ )= DETFNVF —HEEREERE 27 LOB%E (4) BRERE O R
AR R T OB RO BB I RIE TR = ) — VIR E DR
OJIFFn=E, EHHS . AocfEth (A TR e -85

[ B F~ TN E T VAT REITT— 2 7 VoV 2 R ¢ A B ERRRER CHRERH  EL A~ TSR
FEDSRNT EE DN T D EEBIT, VAT T AR LA R ATIES UL K0 R =& ) — L &l
YECEDAREMEDBH A L a7 UT- Y, 2ol AT AEEE | fll, okl CfE A FAV S 2 i S
B AT BRI D HBEIED—EREL T 56 2 MR T DDA ) — IR DSBERFORRERF - K
ET IOV TR U, [7E]) E2E I TEREER I CINE RO =X ) — VRS N Z Ch
TEDIRE CHERRES BT, BT o TR EEAIEL R el AT B U, BRBEE T
ST, pH, Kl =& ) — N7l T LT, DRI OBEO AR 2% FEA E 520 70 A THE AR R
T, PP TH ) — VIR 150 FEEL ., 38 CEW) i CRifiESH5 &, 30° CREIED YA T b~ T
RSz, @0~ T, 2 RO EF 2K 2 fiGEfTE A7 AORGHIERL T3, 52
MATHERIDTY ) — VIR EL E2AEORFARIE O iz B L 722 AT DO Fa# bW T D,
DRSS, BRI E SRS E S 4 p67.,68(2006)

E-20 NAFZE )=V DETFNVF — R BREERES AT LOBRFE (5) HERZHML 7K
Y ERURHD AR PR RIC 36 T DB RE D BRERFF P12 RT3 BRBRIE I D
OFAEHRHL, HMEASE, AoefEth (Ra TR WHE - 8RED)

[ B A AT 2B VRIS B D BB BRI LD S A =8 ) — VS~ DT = X —{bEW O BLS
MOEERERPHD, T L, ZOMARERBERHIEZ N T 28°C TR DL, BilEEH3 1 -
FTHIEEHSINILE Y, — 07, BT AR COB L —LREL QBRI S50, HEOTRIMT
R B COBERFORRIRAE S8 MAE S FTREMES D, 22 C, A SN 7= BB RS R CORERD
PRIERAYEN M 3 RIS D SR TR~ T, [5R | EAE TRRER CITE EOEGE /K(DSW)IS KL OWERE
B INZ C, FTEDIREE TR ERES T2, B SR IR AT A B B LT, BRARA T IRE
FUCIL pH, #82, 7 Vva— e Bt LTe, [FER]D DSWAINES,10% DWW oGt slBiL 7228
~ 38 COIRFERAIR Tl BRI XA L7, QB 96 FERIRORGEIT 28~32°C Tk DSW RN 5%
ADMRETT, 34~38°CTlIEa ha—/L b B o7z, @i FC DSW HIROAGEIME FL7ZDO1, i
JELHED AN R TINZ TR T /Vva— > TREREDSHE L2720 ThHHEE 2 BV, 1) Fils, 2 b
DU SRS B 5 4 p68(2006)

E-21 Acetobacter RERAE 2 31T 2 BEEERTYEIC B 59~ B RY VB D FEMT
OfHERL, H B HIEE, FMLER, 22 T3 (L0 A RE)

Acetobacter JEEHREILXTS /—/ VA BRI DREINTINZ., AEL 7= HHRIC)H -2 50O TEREZ A5
DI BHEDAFEIHIS LV TUND, Acetobacter sp. IFO3283 | ZFHEIEBERGAESNT: T C, =& ) — VAR
RSBy ) — VL, —EIRAEE % LD DI, APES - HHRA TR 3 DI LI O
RHEBAT =k sy, FEBAT — U LB ARE DS 73 % SDS-PAGE |2 > CHla1 1572
FER, BEBFTAT — U CHRELED B2 b/ U R PRSI, SBIT, Bpdo s ) — VYRR R 1T
ST AERNOLEHRRE N FF3 52 Ty ) — VR U CRIEOHEINT 5\ R el 45280
TEIZ, UnL, X RTINS TS REECH D, 22T, ZNHOES L G850 I LA
Z O CEFIHANC AT EL . SDS-PAGE (ZED A THIZE T, KT DH L /3T N RERE CED Fik
TSI UT-, 2D K ORI A RS N CRELES U - FHRMPE CBE 5L Qb B b bz X
VEERFEL., BHEZ O T A A EHTL T ND,
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E-22 FiRE I LB 5-F M-D-Z A ar Bo & RAeRELE
OBmErzae! | SRS 72, AMUIREE | ESTIUvE, fy T (3!
(KRR, 2Tl m - W T

< HBY>5- D2 /L a g (5KGA) 1T L — Ml BELIRI), /S AR ~—72 8 ZI 7= 255 A
FESNOA AR CTHD, LU BZ D FEERI LRSI Wb ERES Qe 24
1 E 2= MDD a3 5 (2KGA) ERUIEDY BKGA AR B AL QD ZENERIZZT HAD, T4, HEEE
D7 ) IEHRIZ TN 2KGA ERSOGBREEZ LD 5KGA AEFED 18] EAZHERES I TODN, el DA
AREERE ZIRAVREELBIEESI TS, £ T, WS CIIW R Z HV o 5KGA AFED mgh e
AR LT, <HEERER > Gluconobacter JEFHEEE D H1735, 5BKGA 725TNT 2KGA OAFEMA LR 72
LA, HRIZE - TREZREO DD DL D30T, DI SKCGA & m/EFETE, HoSfE CEDkA 3
RUARBFZEIZ W=, BKGA 137 v — A (Glo)) b7 v a BE(GA) 2 U CAEFES LD, Bk E kI
Gle-GA IREEHICIX B EFEN ATRE T 7223, Gle BUMESHICIIRELSZOAEFEREMK F LT, 207280,

SKGA 725 TNZ 2KGA APEIZ B AFER R ED IR ISR IE AR S LA AR PENE DR VE LR L T- &
ZA, HERIEFROREHN pH 23 E O AEFEMEICRE BT DL BBD L7572, BKGA AFEIRFRDBGH pH %
R\ ZHIEIT HZEZ o T K9 B0%DZEHLHE IO IZE Tl LS DT ENTET,

E-23 o JBR B Eikenella corrodens ® Al-2 37 Vi3 NAZ T 4 )V AFERRIZCEE 15
ORZKITER L, NNEEREDS L, Bt ol 2, BppAF—RE 2, FRbLZEZ R 2, Bl _ERLA T !
(R S EMERE, 2 FROBE 3 - PR AT

Eikenella corrodens |3 ERIFMSHIEOD—2>THDN, ITHT T — LI LE DIIES, SElFEA72 84
HRBORFRFEEL THREE 2> TND, Hall, Fox IIARHD BT T OV LETRRT HT a2 BN
(2T, ZLOIFFERAEINCBN T, 747 28 Lo 7R T ha— L SN2 LS U
Do T TR A T B2 TFAET D0, Fo A AT 4V SERRE BV D o 57 i~

Vibrio harveyiZ 2L —8EELT=7 > A125Y. E. corrodens 55 75 Al-2 D3 HHE 3=, A2 ZEFED
XA — N5 IxSEL A2 ra—=7 U, ixSEBIRF O RKIBREAER LT, 7 F T4 DR
FHESRDT B A TPARIEZA | IR Tl A7V LTERDH 1.3 LT, —J5, 7r— e
WTHEL R T M AT ANV LEBIERL T2 L2 A RIBIRTII A7 0V LNOFEEOEIE A3 <785 T,
Fo, EAEBICIOBIELTIL REBRODO S AT 74V WTERRI A TREE DS BRI 2> T Ve, ZHB D5
BD, A2 BN T2 T B2 TR ED A ZT 4V NI B 59 A2 L RS Tz,

E-24 5 B R EMEARE Eikenella corrodens DA —hA V5 o —H— D ¥ERILFEAT
ONARTERE, SRBEEZ, IR, BrlEE ERIAT (1L b - 2 AL WHAE)

Eikenella corrodens |38 JEpIMAAREE O —>C, BAKEL 7T L D Z ORI B> QD i
T, Box IIAREPHE—TAF T VBTN, ZDORICA— T 2 —2(AI-2) # i Lo AT Ak
7 (QS) DT HIE AR U, ARFETIR, QS LRI EE DBIHRA DN T 272012, 548 E
TEDDS A2 AL COBREA T 52 8L,

Vibrio harveyi &tV —kRkELT=7 B A2V, E. corrodens ¥4 &6 AI-2 23 HE Tz, Al-2 DARE
VIO FII DN S, EFIINCADERHIT A2 MK LTz, 538 BiE) OEfig—T /L
W CHIH L7255 % | iy~ M L O~ M Lo TURITH—IZ Al-2 29ERICET=, V. harveyi 5%
HSBBEIHAELNT-D T, Z3VE E. corrodens DESEWRIZEINL . 2 SA T T 4V DERRA~DE BT ~T2,
LORER, luxS FARFRIZ AR2 ZUINLTZEZ A, /3T AV SERROBEIIA R, LIZ3>TCL B,
corrodens D/ SAZ7 4V IR LuxS 291 LTe QS 12X THIIS LA ZEAVRIBS LT,
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E-25 BHHEHEOFF L EYE L LSBT 5%
O NS PR, TS AR, e A OURBEAE SR || JUKREE . TLRBEE )

AR BEICI DB EORAENREINTCND, MIENESEEZEmIIATEL . ATV 25T
T HERFEB L OBREIIREEE 72D,

B EMEOBREIE R TS IEERRRE OO | ARFZRL, MELEWE DAY —= 7 B %
DBRFEREREOfE 2 BN To72,

P ILERT AT EOFKREE L CTHBBEE OB\ Salmonella enteritidis(SE) 7 A\WT, £, SEDO~A7a 7
L — b~ DGl B ROV TR LT, ZORER, SE IMRIREEOD R A fFE T Tib BLAF
HLI

WRIT, Tl A DD E\NE IO 78 SE OFEEME DA —= 7 5k In -, FOFER
FaLLRT S h— G JENRT AT VIEIRE 8 SE D~ A 707 L — DN E AR HE L, JEiRT
AT IVTIE, NRIARROD IRAEETDIER S DI T, (AERER L R L2,

ZZC AL ERSRIAD -0 | (S EWED SEIZR TP NE L2 A, a3 &R, )
AR EZNIREHTE OB IR Hivieh Tz,

E-26 L. monocytogenes D4y HIENT 45838
OFFFASE T IR OHGE bl 94°, AIRE— ', EASUA !
OURBHAEGER || TR, R TPRERAIT °, JURIERE )

Listeria monocytogenes (LM) 13 £:in% L C TG T2, BIE, LM O MIEMIS KO PFGE /32—
AZFITOITNDD, EGYRORFERIEGSR IS OFRAD T D IZIE, KOFEMD D a2 s i v
FChD, Flz, 2TO LM THRIFEHD @O DT TIERV S, BHERW O TODRRIEE T TO LM A3
RFREI2STEY, BEOBIFIFH DT DI TIRFED E\ RO 2 fr CE D HIEDOBIFRNEEIL TS,
AWFFETIE, AR OTRTUR LT OBYSFRUZ LD 7882 T, BRARRE [RIRRI AR MO i SO U D TR
R TR CE DM E R N EO BPR AT, T3 [Ed LONEHE O B - B LU A0 5
SYBES AU LM 161 #R36 JORANEIDBRIR FIIE 31 BRIZ DWW TARE ORISR F-0—ETdoD hlyA, pleA,
inlA BE elpC AL OPFEEBSVAREL | HHEHUIE ST To T, ORGSR, hiyA T 12 BE,
plcA™C 30 B, inlA T 28, clpC “C 17 BET/FESIVIZ, KIT, BEPRIRI R R — BN A FE L
Y APV a—T7 VA F - Single Nucleotide Polymorphism (SNP) 2342 LA H A7, ZHUzD.,
BSRPR 1/2a BRI AvA AR AFND 1 5RO —HE LB, BIR 1/2b MRIs K0t 4b BRI clpC N 2 4D —
HEEETN A R 3D A7 ) 7 o — 7 R IR RTRE Th - T,

E-27 Cell morphology under sE activation and oxidative stress in Escherichia coli
O Rashed Noor', Hiroyuki Tachino?, Masayuki Murata', Junko Makino?, Mamoru Yamada® (‘Appl. Mol.
Bio—Sci., Grad. Sch. of Med., Yamaguchi Univ., “Dep. of Biol. Chem., Fac. Agri., Yamaguchi Univ..)

In Escherichia coli, accumulation of unfolded extracytoplasmic proteins due to heat shock or other
stresses triggers the elevation of the active sE (encoded by rpoE) level, in which RseA and RseB, encoded by the
rpoE-rseABC operon, are involved in addition to DegS and Yael proteases. The active sE expresses the
sE-regulon and directs the lysis of living but non—culturable cells accumulated in early stationary phase. Our
previous studies revealed that such damaged cells have been significantly lysed in an rseA-mutant strain with
increased expression of rpoE. Here, we performed the time—course study of the cell morphology using the
transient expression system of rpoE under the oxidative stress. Cell morphological analysis under fluorescence
microscope revealed that about half of the cells became filamentous 1.5 h after rpoE was induced in early
stationary phase. Electron micrograph of the same strain showed the lysis 24 h after rpoFE induction. In separate
experiments, lysis in the liquid culture was enhanced in the katE (encoding catalase) background, and further
enhancement of the lysis in the strain was observed in the presence of hydrogen peroxide. These results were
similar to those with the rpoS mutant, suggesting that the enhancement of lysis by the rpoS mutation is due to the

reduced expression of katE.
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E-28 HEERERED Ca¥ s 7 F VR BIT BT Rh— AFHFEE T Stml OHERE
O/INLILEB, BT, AKTETEAR, =) BB (B RS

(BADHZERERE Zds1 1X, CLNAGL YA 27V NFB L SWEIGHRREI T SRR OEREL -~ L O]

KT ChD, zds] FEERRIT Ca® BT, Ca® IRTFIIELFTERER KON G2 WBIEA 115, ZAudhst Ca®ick
DABREN Ca® D3, Ca® > 7 NGRS DTG LIZ XD, Ca¥ o 7 BRI L D RS EI O FE
Al JOVEBRRYE A IO T 2 BRYT, zds] EERD Ca® Bz MaiE+ 5%’ —H 7Ly —% 1
Bz, ZOAI) == 7 CT IRh—Y ABEIR T STMIINERSS -2 ITIER L, Ca? v 7 T IMREERIC
BUFD STMIHEREDFIM AT T,
(f55D) DNA fEE2 '8 Stml 1%, 7127 DNA fEG40 7308 Cdel3 SfEAL., 7aAT #ESHERHERES
H45, Stml 1 IUZH IR — DR EAERZRD TR 2SR H D2 NS, STMITE%E
BUZKY, zds] BEEED R Ca® MRS LOVERBIAFE NS AD Z EDEES T2 &35, Cin2 72 AE
ELV V% Western IATIZ ZOFRATRER, RBVMOIEIL STMIEFBUZLY Cn2 3 ES L7280
THDHZEMHBMN o7z, SBIT, TEAT AL —SIR3 & STMI OIBISFIBHROIMT D, SIR3 713
STMI1 ZBNZHIET DT T VDRI,

E-29 BERD & R BT BB RBIIDINZXZ T D&E
OMEFE, WL TFHE—RB, RIS, IEEEI, e BaLAT (1L Dok B AR ksaE

AENTIE, IELSHEETRL T4 ST T 2/ IR D Sy W ~ S8 | R 2 R B A AR DR
FI D EEEEE Moo QD ZOBEO T, FIRREIRL QRN LB NIRIZ B |
5y T v~ LHFEIL TREETER R ARHE T 2 DL XX Thd, Ll RISV ThHIL
FF L RERS Chelp DMERERICTHLMNEIDNTEERIHEIN TN, Fox 13, REETEX L _7ED
CNE1 KAEBERECORBINE AR TR ZEE LN, BERH B THIFLEE [RIERO S & B
BEEDM TN QDL Z B CET-ARIE T, BERED Cnelp O B 2331 D51 T~

c-myc H7HONFTE) F— AR CRBISET-L2 A, REEERDYY F— A HFEAE B L 2h 7=
23, CNE1 ZKABBERF CIIFEBIEIIMNUT -, ZOZEED, X772 LA L R B S B D i) VR
WREHLIZ, 2T, FOIAND S FA FOHERGT cmye Hida AW TIHIA-L 24 BRAERIEERECL3U VA
(DT L RO FTEDMBIZLSAU7=78, CNEL KAERERE CILRTEDE L T, IRIZ, Flag #2
EAPINS TV 330 2 HRBIRE | BRI 0 L 1o LU F— MO BEAERE T,
ZDFER, RETEIR ) F— L LTIV DI ANERDMBEES Iz, ZHODFERNG, BER D2 378
P EE PRI 35\ C Cnelp WEE/@X 2352 LaVvRsiz,

E-30 BINE T LTI D folding 12 381F B8 IND B E|
OPHE—RR !, AHIFEIT 2, AR fE A2
(L VR [« AR, 2 1L DR - ZERE)

[RA] BESH DN 2 P Asn—292, Asn-31DEFOBINET L7 IA(OVANL, SFEHCIEE /7= r
HU(Asn—292)E L TOHAFAEL TS, AMFSETIIBERREBLRZ T B HO B EIZ T 2 2 Bl L
77

[RGB EZ] Asn—292 | THESHA- R/ 720 VAR FAN292Q, N292/311Q D/ i 7=, L)L, EDZEFYA
VAR I B AR L RIFREE R L QU V2, ZOMEDIR TIE, N292Q, N292/311Q D By AR Z bt
RIS TNZZ b R LB BRI PRS2 N ED 5, FIEN CIEREZR folding 23HISZRW2D | 4y
WAZHENT > THRSI CONDZEDSTRIEES -, BEZ L S D folding | ZRE5T 200 3 v ~uL ThdH AL
AX L KA TR CAEBYRD S5 i A T- 82 A BPATIOD S5l E N292Q <° N292/311Q L[RIFEE
WCETIR N LTz, VAR KABRIZ B O CH RN CORBUIE DO~ T2, ZHHOREFRNG, OVA
D Asn-292 ~DOFFHFIN L, AR folding (ZEE/RAEEE B2 QD EEZ LT,
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F-1 ’572 80S URY — LB RVERP)T AV 74— L BEFHORBBRFETBIOSTFR
SEARAT
Olafd—, /NEEK, /N (BRI - KPE)

[ B3 & 13, N7 7 BARES0SUIRY — LD K7 2= MBI EBHIRPLI) DT AV 74— T
BASTARFERAIRP(LIL) 2 ot HUH U T, AWFFECIE, BHEEMI B IRPT A 7 4 — LB s F ORI &
ORBUG BMA D728 | FHEEW) Cle/NDT ) WY AR e DT 7 7% T /VEL T, RPT A 74—
DEERETB G- DO PRRE BB IV DIEHURAT . W ONHy TRt 21 172, [7E]7 Y MiRPA 7Y
—EBINELTZBLASTIRFRIZED N7 77 D4 ) 5T —2_X—A(JG verd.0)FBLOESTT —HX—A)5, RPT
AV T A — BB H IR Tz, RPT AV 74— I8 - OB FERHAR 235 1) DHREHEBU IR T-PCRIZI LD iR
MLz, 53 MM, CLUSTALXES KX ONPAUPA. 0% FAW -t i AR 0T o 72, [RERINT 7272,
LILBAGT-LIINIH 72 EH6 DDRPT AV 74— LB 1(SI17L, S271~1, S271.-2, L5, L7L, 33&TNL221)
DMFTEL, 2SI B CFE B3 HRP AT 0/ s 1L UL C L R, B8, B LUV CORSEIL
AULINENWZERBALINE IR 5T, LTLEL22LDOF— ) a7 E5T1%. LILEFRRIT, BN Ereb - o)
WNZHILKAFAET HZEND | ZIVBRPT AV 74— NBIE TR T, FHEBMWIORFE DI 31 HFIFRICE
W CHEEZEREAE T 2 DB X Hid,

F-2 BR7 7 — D DRI L5 8 BRI DS A BfRL IR R D 65
O TddIx NEEIETS, BIEE 50T (1 PR - AR bE

Eikenella corrodens |JHa B2 BB DIREER 7 WOSHEHENZ Bl L, BT A~ DOH— R CHEED
P ER A A T D Z LRSIV WS R ERIR I O — D Th D, Fix ITARFEOERFEEIC N-T7 &
F NI M JAGaANANRERA 2L 7 F ARDAZE R F-OMFEAET D2 DML, ZHARE O HE
AR R ELBI G352 8% R T,

Falt, Fox IXERRSBEED— 21K 8.7kb DRRRT 77— 23R ZDFFAEEL T AGMEOFETE R L
70o 77—V Blza—R&NZ)a v —8nT ) b O A T AREE a2 ok K
ST, KED GalNAc FRRIGL 7T AEMAE ST A AR UTE. Fz, ZOVa e —EBOfERIZE-T
HARBOMEMBEITHAL, au=—TRIROZA RSN, SHIZ, ZOMBZ LS T F TV LI
R ESCHESFR L ORIN, RIS DN S BbiT-, ZNHOFEFND, 1073 BRI 7— ez ks
J LORBEZ AR, MR L, DN TR EER LT KT DI 7- DTy v
CHEERL T,

F-3 Bacillus subtilis 168 @ P BINT VAR —H— zosA BLF DEEREMRYT

OmFT BRI E, IR /NSRS e s —

(Rl LR B SRR, * A3 BAEIAPE 2 N A)
[ BRY)HLEEE Enterococcus hirae DA ARG~y cop YZAB I MBEMDOEHETTT VS TET=M0,
7 ) DMERES T E OSRRGA 2T copYAZ A~a 2 F5D, SR B D38 5 153 720>
7R, ABFFETIL B. subtilis 168 Z VN CHIBGABS F-OREE MRz, [k fER 8L — M DL-
RT3 % 0.3-0.5% NN DEET B, subtilis 168 138K 2 AR A @ ez A R UTZ, 25T
DNA ~A 70T VAN /o 7 T I NMRDAI ) —=2 7 UTAERE, SR Z AN A AT Dt |- zosA % [F]
BT, ARSI E A AL T F~T 47 A 20sA IZHENDBOAIA I D P RINT L AR — 2 — L i
ST 1), UL ZosA KRIERKIFA_R= 3 T 72 L OB CH SRR 2 AR A ZHHE 2 A BRI R 7R LT3,
SN Z B CIIAE B I EA RS2 o7, ZosA ITHIER CIIZ< SO BGAIC B D EE 2 B,
1) A. Gaballa, et al, Mol Microbiol 45, 997-1005 (2002)
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F-4 B. cereus lBM-FH A R BIE T OREICETHHF5E
ORI, 1, MUV 1|, AE— 2, EAEUA 2 OURBAEER 1, JURBEE 2)

B. cereus ISFEAT DUEMEE (BL VYR IE, ZOREEHEREN D, FEURY — LT T REREEE (NRPS)

I THEBSNALHEES T2 ZORITIER L, ZNETICBEL YU R SRR S ES LA SRR
TEET AT 18 kb O ZRE LT, ARFIETIL, ZOHEEEL TR AR E s O R B ED
i, B LUV VYR A REERORIES AE LT,
RT-PCR (2L A8 A TGO I G, EL VYRGS R TR EOE LD, BUDURFEAMN
B nlEZ b, 22T, HEEEL DY R EREEERE T80 Bk m—=0 75470 EREHIELZ B
DONTZFIELTND, Fie, BREBIETNLOHEEZ SMARTTM cDNA Library Construction Kit % FU Tk
BTCND, SHIZ, BV UURGREER S L /7% [RES 5720, SDS-PAGE 3T K0 AT L7/, BELDUR
PEARRIC D IR B2 21D i oy F- 25 "\ B R U T, 2B L DU RS RIS Th 2 vTRENMED DD
7280, ZOmES B RED V8 FaT 7 — U R OWNERT BRI NOREIZ L0 L U R SRk
FORIEERATND,

F-5 B.thuringiensis 7L —h 77— KK-88 IZa—RN& 7z RecA*D IR
OB, Sathth, RIEERF-, DR Rk, AP HEE =R )

B.thuringiensis ¥RIFAY 77— KK-88 TIXZNETOH ) MMEHTIICIBNT, 77 —4 ) LOYLAAHLAT
T A THA B S Ao — R4 5 EEZZEND ORFL DIFENASINI S TVD, EHIZORFL IZa—k
SNDE L\ TEITEOEERCH NN HEET BRI 5, B.subtilis 0 recE4 HIKTé% RecA FfEl
{R(RecA)E BV MRIEIMEEFF O Z EAWERS =, T CAMZECIL, 77—V /L ED recA% Wil FHHX
H, FORERIEFEICOWTREILZ,

RecA VEPEDRREHIATEZR ) 5> —A8H DNA ZHGENED in vitro S C1To72, — A8 DNA ASHSUGR %
& x174 OFRIR dsSDNA EAFHHAZRERIR ssDNA 2RV E L CTEFL . ATP 17E I C Rec A" SUGSH 7214, BAER
dsDNA DR T 7T e —27 )VEESKPKE CRER LTz, ZDFER, KK-88 HI3KOD RecATIIaiie L7 KIfE
KD RecA E[RIERD DNA RHE A 7R Z LD B,

BIEEEE THY, 77— VBRI G35 RecAINT 77— ) AOYEAKAIZBIG-L QD EWH TS
IXTAVETIZHE N, 22C, SEIOHER) D, 77— KK-88 1% RecA OFAIRMEHLZ ZFI AL 70T
(U AFFHZ LA R R LT,

F-6 HRABE B AT U ASRREBERICE T - 478\ DTB ARBERD I/ a—=7
CEERTE MR -
O HTER. FEHEK, Fiiifst (BEKT-A5T)

[ BE AT 37 VA3 EE O A EERIREIA 1L L C RISV TODH, BRI CIIS I VRS> T
— P OMEESEL LT, AT TR @S A > Th MWD AR CTiHh . BILE, ERK-LHEL -
FARRRIE L CASRIASIV QD Fix 1345 ETESHREOINHEE O A F U A IHRICE B L,
ERCOE AT U AFEI S CED R A T U AR BB O RE T CD, ARl B4 F A
BBICBWT, BT FURRETH LT F A4 F 2 (DTB) D ARG (1,8~ T )T )= il
+COAATP—DTB+ADP+PI) Z i~ 20435 (BioD) (2 OV NTHENE S ) LSO o R HRHZ R D
B E A T 72D T2, [JFESER])T ) LT —H =2 b F A AR B2 H 5
HENE A YRR LT, EISDT ) D5 bioD SHEESIVDBIR % PCRIETHAIEL . KAGHN TRz BEEL
U CBERA R T -, ZFOFER., BB EME Aquitex aeolicus A3 BioD O RIRIMEES TR ~D A e LT-
7o ZNAFERL GEFEZ LI LTz, ZOREER, FOSEBERELLI0C TINE THE DH-72 BioD &
PR Cleh iV MiEA 7R LT, F72, 50°C T 2 IR OBVIERE HI I 100%DTEPEZLRFFL TV,
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F-7 Clostridium saccharoperbutylacetonicum N1-4 ER 14— ¥ DEE K O REFENT
OFAT KBR, Wil #—, H% dE &)1 S OURBeAEER - AR

[BW]T7 b -7 52—V EOREHC RO —R 7 a— oL 7 b 7 o—ifiliE EECH D5,
C.saccharoperbutylacetonicum N1-4 CIEZIVETIIKERGARER 07 —8 (hupCBA) D/ a—=27 K&}
BEREMRMT AN 23, AeR a7 —B O =L 7 ka7 a—ilfHl, OV TR S MR8 I E
FTZEWIRENTZ, AR SHIZE8F / LEE5IED N1-4 3G T 52 TCOHEEER e —EahHL . £ 0iRE:
FHLKLOT T2 A RNA 2 AT A 787 T,

[RERINI-4 25 DESISER r s T — B AR U TR, AR hupCBA &I T O 5> DHE
7€ Fe-only hydrogenase &1-20OHEE Ni-Fe hydrogenase 2L TWAZENBAGL) N 72577, ZIUHDIEIR AT
BN/ — 7oy M a1 T 725 R & COBIG ORGSR, F OSBRI IR,
PRI BRI O =R HEU T, 2D =FRHOE R 0 — B O AR B BE A AT AT T T
B A RNA FEIZ L DB -3 B A i A T, BEEZ NSO EISRZ BUSL . Z OFSREZ T Ch b,

F-8 Bacillus thuringiensis D’EEAET HHIBEE S L NI BEBRIKTAT 7V — DIENT
O/, HRERERRR, SRS, B, AR EDH, AREME, TR 1 B 2, (Lps
MR, TR WEH (R BB FIIZTEL, MBI =, sk A T)

Bacillus thuringiensis 7NFEAT 57 BER FEIIMAEMESRE L CHER A CRIFHS QD —HEaI Tl
B HRIEMEZ RS T B ORI L TR IR TS A R 2 > N B (parasporin) & PEAET D B.
thuringiensis TG HESITVND, B. thuringiensis MM50G2 FRIZZED—>THY, ZOHEKICH TS
MM29kD [ TR flaurkat ) ARy SRR S R,

ABFFETIE MM29KD OFEREREEA FIS)NT T 5728 . MM29KD DT WIEBIRT A 751 —ZAE5LUT-,
N KPR R A BT 73 7u—r & C RIRHPERIZERZ BT 78 70— M6 L, ZIWDHafiftrL
770 FORER TG ERARRR C RIRAIT A7 ZV—05 10 7a—2 N RIGIZA 7 Z) =00 17—
FRAIINT, TNBIIZEERAE G/ TWTesd | 28D B G e I8 FURGAEEE, fRHTLT=, 2 DRER,
FELZ T179S, F180Y, F180L, K203R, Y220H % & T p 28 SR TIEMED ERADMRIHE I, ZDZEDE MM29kD
D T~ Y20 G I M S B e BREREE D M T DB 2 T,

F-9 S ZEERFD [RE] AT 1 BT DESREMFAT
OB, /N FET - FHEZE )1 B GE) R 2L AEY)

T CBIRR ST A Sy A o 7 L LI NI (ER) N C SRS T R M OSEBH IO IERiA 2 ), =
NARNGEIIND, F DK, B 7250 /G SERMICE TS T 5 EUPREFHEID AR A ERERE DR
{bSid, UPRIZS T v _m OEEEAS B, BE 7 " PE N ELWEREEE O 53 1B#<,
TEL SRS EE TR CE RN WS AU ks 2 7 B I ZERAD SR AU A RS 2 LW ERD ~ S HMR B~
ESIVTORSIND, HEFBERE CIZERAN A& T 5 — OBREZ > T D D A3 Irel ERFI XD F
LT EBRAN AZ 45 & HAC HEEINF-DmRNAZ A7 T A 295 Z & CUPRKEE & - OREE7)S
EHALI NG, DR ) DERB LT L A N ERERE IRELE AR 1 L FE R O @O B AR 1 (pkkd
SPAC167.0)DMFAET A ED0D T, T2 TAEIG T OISR OREMEE AT T, ABs T PEWH Y35
FERFDERA R At L — DRREZ 75 CUONDDNTIAT, phkkBEFRRI T =T~ A L ReDTT72E DERARL
Az BT AR R M A R U, SHITH SRR W TR IS L /B S =L 2 A, pkkd
TSR LB AR 0B R VEBBLEDNES ~ 72, ZHSHOREFND 5354 REpkk4 185 15 UPR-ERADRREZ I Z
G CWBZEDRIBS T,
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F-10 D EEERFD 3D DA FF Y H —F Publ-3 DORSBERFHT
OrFiE 2 R B, APEE I 3G R B )

BRI RO T 3T -7 a7 7Y — LRI E ISR A D ST Dk x e a e AR -
LC%, HECTHL e T 1 —B T D HEFRE RO Rspopl KB 2 L /X E ::Lt“ﬂ‘rv’“‘/%ﬁﬂm“é:é:
ThIVAR =L —DT U R A =L ZARER G2 E D AR ENZ Tl LD, — 7, 3SRk
RspBpEFRFIMED 1 22737 P33 DAFHET DH(Publ-3p), ZALE TIZTPublpldCde25pa 521 m“é_ézf
G2/MEADBATAHIEI T A LA HES I TUNDDN, T ORERIS L 2 B2 8 DRI AT I T U TR,
ZZTHIEL 30D X T LU —BOEEIC AL O ET DI DI A To T, RO Tk
7 AR —4—Gap I pl TIRSMNE 7 B B B N A E T A I B X U ALS U T R — Ak
DM, BEESAT T ClE e AbE S T IS~ S LD Z eI CUVD, AERHZ TS
Gapl DTS Z 2 /I E D Jaf b8l T 2 LRI RIC KO 72 258 A -2 Lo o T, ST publfl
BRR CIIRENE B IFHET 256 ThGapldhEn s 2L IR L2 JREL Tz, ZoZEX0,
535 RFPub 1 pl X Gap LT/ 2L /R VB DTN IR O AL X TF AL To QDI EDTRIRS =,

F-11 DHREERDONF R F 2T —RT 4—MVB)FERICEET 55 R I G0N
O &, B+ B 1IR - B A AE)

FROR RS DL 7 2 —2 0 B, MR 7T NV AR Z T2 e R A b= A KO HIENIC
BiAEI, BN TIRIIZ LD S ID, ZORR, = R — AZBW RO ADNEZY, L7 7 —%
TN ~ETES VD, ZOAN =R NF~ NV F R F 27— R T —MVBRRISE TN S, HEFRERED
FEATINOMVBIZRIZIZZ T AE Vps&MEHENA—RED XL RGN G-9 B2 LSHAL SN2, —H ., 50E
FERE7 ) IR RE T AR VPSIEAG - EFHRIMED B &G F-OMELE T D03, ZHHDOREn S Bia 0D
BREIZ DWW TCIIARATH -7, £ CTHAIIDEEROI T AR VPSIERY B 6 R E BUSL . CPYD
RN DEGEZ TR A, —EDCPY SIS S A — L QU V2, MVBD~— I —H LR 7B LU CHY
HRERFD T VARF LT F 2 —ES (CPOIC L T LGFPZAEEL 7@l a 27 B (Ub-GFP-CPS) &
R, BFAERRICEA LT LA, 20X L 7 EITRIANIZ RTEL Cie, — 77, 77 AE vpsilfERET
Ub-GFP-CPSEFHEBISHT-L2 A, =RV — ALEZ LAY CEREL CRIa~SliasS ivieh -7z, LIk
DFERINDLYRIERH CHMVBREDMAEL . 7T AE vpsigfnF-HIMVBFRE I B 2 B - L TD e
DO,

F-12 DREEROF/ AT RES BEI YD sam BEROARHT
OBRE—, ST, KRR, Al & ) 5k (RARK - AEE R A6 1)

5 \E'J@%l T REED S EREE T IR ZU T KOETES 2703, REHRRO S N CII R T

ZAT, WER, BT RS O S To A HATRERE A~ AT QU ABFSEETIE, BAERO 5 2 ERHC
%{ﬁ%ﬁ%%i CXD | BEHIOD SRR A LV I BRI A MRS R AR ~ 479D sam (sporulation
abnormal mutants : saml-9Z8Ekk 9 BA HEEL QD 20 sam ZBERRDD Y sam3, sam9 1 IEMAEETHY
B0 T RN R CTIhD, ZIVETIZ sam ZEFUKAfRNT I H18F2C, msal, msa2 ZAMEAFRDO ADFREIA
FEUTC, slal, zdsl Z IEOFHHEF-L U CHEEL | ZOMREA L TVD, LnL, sam BROFIKE(E %
DHDIZAN TR 2> TR T, TG FEALE D sam BT KCUESZ AR 222 L
WELT-D T, FNETRIEL LT saml ZBRARD KCl B A [nig S8 58 n F- DA — =0 54Tl %
DR 14-3-3 22— % rad25 & WIFLTZ, ©I—DD 14-3-3 22—R9% rad24 DRI sam RO
HRATR TN, rad25 BRI RS 720285 rad25 137 Lo — LU TO@E &L DO TIH RV WIEE X
7
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F-13 Acidithiobacillus ferrooxidans DREENRHEER BIZ T DO RBEFIHESE D 2T
TEEFE OFEB B, T AYR-~ov b, SRS, Bt (LR B4R

PIR{CHIEE Acidithiobacillus ferrooxidans 1%, Ak L ONE LA R SR L A WA ME— D= L —JL
L CHEIA T DAL 7B BN R B C oD, MU LARRIKIZ DUV T EE AR 232 23, Ubiquinol
oxidase, Sulfide:quinone oxidoreductase (SQR), Tetrathionate hydrolase (TTH)DEI5-Z2BHGNIL TS, 2L
DOBERIE, Wts{bEa B LU OIFEL - BRSHESID, Z£2C, AWFSETIE, sqr BT ORI Hil{E
LW BRI Ofifla78 7=, A. ferrooxidans ATCC23270 Bk ) LT —H_— 2% I T SQR 22 —R3
DI (sqndD Biie NROBIA A MITUISRER, sar O < ElE SRR e sz 78
A —R L CWDIBIA T (TRsqr) MRS IVIZ, ZOBIsF- D382 RT-PCR THEHTL/ZAH A, SQR DFEHLL
[RIERICHRE S O N7 T A AR BB CIIR<IEELL CUeny, SRAEB RN CIEE DFEBLD 550 -T2, 1E
ST, ZORMEEAHRZ L _TED sqr OFEBEHRAIL TANDZEDRBS T8, 5B /BT L Af#E
WIS, KIGE CZOX I EEFBIS T HENTEeh ole, 22T, sqr BRO7 2E—4—Ff
RIS D2 ST ORI A RI T, RNTIZITE AT AR 727 e — & — Gl DNA 2R — 12
EEALL72b DA Ve, $kds O s A= BRI AT OV TREIL 7R, TRSQR D%y 519
kDa)l i3 rnn 2o 7 DS T,

F-14 Bt ~a 7 R 0D Bt Y SR LB SR AR T B D B RERFAT

ORRHSE 2, AhZRHAEL, ZIRER] L, )R 2 OUKRBEEEER, JURBEE L B BssE 9
[ BAIIBE A~ R T N AW B S R T DRI T | Z DI T AbE
WNIBIE AR (Pee A IV BIERLEND, Th77maxF L A(PCE)BMEFRIVANEE Desulfitobacterium
hathiense Y51 Bk PceA Z—R7% pceA AL+ N, i N7 FERHIE R Cak irFSTnD
peeB, pceC FBEWN peeT BAG T DMFAET D, LU, TIVHEIE F-OREEIIARIICTHD, AWFZETIX, Zhb
DR VIR s ORI RIHE BrYE LT,
[ i FE ) — AR L ONRT-PCR DfE 5. peeA. pceB &N peeCIBGFITIAEFINAZ L, pee TE
(BT /AN =y VTGS NAZ L BN LT, BLERY, ZRSOBIE THEDS Y51 123\ CHERE
TWDZEDIRSH =, IRIT, Bl ~e7 U REGHIEE C LB s TR RSN L QU e 2h | RIGEE 215
ELT peeA. peeB, pceC J O pceT DFEIRARIAT=, T DFER, PeeA 1T AKETERLL . AV LDV 74—
VT 47 PeeA T INUER LIE MR RS 72 T, FT2. pceBE peeCDIEENTEGITKAGE DA B A TR 1]
LTztzh, 2o a RS CE7el T2, — 5, PeeT 1, —HBrIAPEE I [BIUNES AL, FEHAZ (K PeeT %8
7=,

F-15 SRIRE Aspergillus japonicus SAEFET DFEEINAKGEER T 7V —11 LT —F

DREMLERETFI/R—=T

OMpilize, HIEEF, FeiEfk' . KE—R ' b =5 (SRR WEBH L., SRR ISAERD

[ B =ZPERERM B DXL TU0E, BRI A~ RGPE LT, ZOFFIADIFFS LT
Do SRINEE Aspergillus japonicus MU-2 ¥RIZ., T2 O F8E NSRS A% T —F (EC 3.2.1.8)
ZREIMIFEAET D, AT, ABERZRRL | a— RN 28 (n a2 rrn—=7 11,
[FEBI OSSR IT AT RIS T % RFBBIRELU T A, japonicus Z 5551 . 5538 BIEH . FRZSHEHT.
KR~ T7 4 —a TR T — B ERUKEIII TR 72, SDS-PAGE (210, k5
FESR0D )y 1813 25.1 kDa Th-oT=, FEREEED N Kl LN V8 7 u7 77—t~ F R o7
RS A R E LTS, EAVORF ISR RO FEE IR 3 fiflEsz 7 7V —11 (GH-1DD*
T —BEEOHRWEZ R U, P EERSHS LY GH-11 Oz 2SI F L CHE
TIA~—Hi%E L, Yetafk DNA 281 L C PCR %1777, DIG FEkL 7= 200 bp &g H %~
n—7 LT, YA TV A= ar BT TR, AR A2 — R 355 1L, A. japonicus
DOYR FIZ 1 28— ET D HFDRNBS T, YetafK DNA /S a—=7171= 4.5 kbp D Xba 1 K7
Fa FAWC AR E2 R ORF EEDOEHEAS & RE LT,
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F-16 #HFH Coprinus cinereus DERICEETHAFHR a7 —BOREH I/ o—=

VT EEDRRNT

O&T Bth, ILE #9r, KiE fT. 2 2, FE N2 AT BEIIK 2 ISHAEY)
TaT A X —BPRINEIA S TE RV T DI L TR & I B SE 4 RS CTH DN,
HTE¥ /2B DV ba I LT SRR ORI H FOHEA TV Ve, 22 CTET, PK 2 /a5
W A HUAMulti-PK Hii0)E2 W= = 2&2 7 ay T 0 7 (WBIZ LY 17 ET > 7 vehazir
(Coprinus cinereus) 7)>> PK D& AT, BROFFEFE COEAT — O Z AV CREHTL =L
ZA, BSRIZB W TR BN Ao, TIARD RG> TR LT, IRIZ, Multi-PK HifA% Fiv 7238
Blyma—=227"% RACE JEZXY, ERD cDNA T4 7 ZV—05 PK IZRHER R 12 2DV 7 R AL S
Ete CoPK032 long (623 TI/MR) &, ZDATFAL 78U T U heB 2 B35 CoPK032 short (605 7/ k) &
B5L 77, CoPK032 long 1342 ERED Srk1 &7 3 /AL ~IL T AT%DFREWEE R UT-, F7-. RIS CRELX
7= CoPK032 long 1% PK JEMZAL TV =203, CoPK032 short (ZITIEEAETEIEN 2> -7, CoPK032
long/short (R 2R 70— WA FIV - WB IZEUV T, 20 PKITEARBL O F-FEWII D
BHFEBLCQUNZDTC, C. cinereus DERAT — TRILDDEE A TNAZED RIS T,

F-17 RBIFENT — 4T Sulfolobus tokodaii DRV HEARFRDEYH  RAKREI LTI Ktk
EESR (PSAT) DHEREMRAT
Ol K-, HEras, BlEss N (LR S8 1, AR o A7 7 /A= R)

T 137 ) DGRBS SFRERERIT D | BT — o T\ R R B REERARIAE 1 T QD ARFZET
1% S. tokodaii {233} % D-3-RARZ VRV AENNSD L~V AGRGRICBE 9% 3 FROBESEDOHERER#TZ

HEDTET, BEIZ, S. tokodaii D77 ) INMEHHHEV A RERIE OISR TdhD D-3-RARTZ VRV K
FEROB s THRERY (ST1218) & FLHHL . E OB T HEMOEZ TN U, AN, BV AR
RO B DO RS ChHABRARER B L AR SRAR B DERRIZ B 5T AR AR 73 4
HEfalsE (PSAT) OISHEfTA 7R 7=, F9° S, tokodaii |7 PSAT M&fn - ARE0/ AR UM, ")

7o — 77, KB PSAT 1377 A 5 ([T FESNAT U/ HAEIESR CThHY., S, tokodaii \ZZ N ERIC 77 AT 5548

SNAT IR AT — N5 STI217 Bfs 1% ALz, E6I12, ZOBE ISR EZT—R 75

ST1218 s F-EBIn -7 FAZ—H R T HZEDNHIAL 72, ZAUX, ST1217 5 723 PSAT Za—R 452k

BB QDD T, ZOBIE T PEMIDI M EAT T2, Z ORGSR, KIGHE COBIE TPEYIE PSAT M4 RL
90°CCTHEVEMEL 72U v iEa W IHEMAEZ R LT, ZHUDDFEFRD D, ST1218 32 —R95 PSAT 23 S. tokodaii D

U AE RGRD B 2B BED S T RE T AT LI L=,

F-18 BIFEET —% 7 Pyrococcus furiosus @ DNA #HBEA4E . fAERE THEET S GINS
BEEIZONT
OF ML, s, ) NEEsE, OKEEE, A8 Bl OuURPL 2)

B DNA HERBRAEE CEIKIK - L CRIESI- GINS AL, BT +— 2D
MCM AR, Cdedd L3 —ABHFHE B QOB EERIBIIV QD ZEHIZR 7 AT ORER, 7—F 71T
BUNTH GINS DFRERT DHET HTEDHEES AL, GINS A IRDIASEHY 255 F CTlIZRU NETRIEBS LT
%(Makarova, et.al. 2005)

Fox NETNEDEL COBBIFEWET —X7 P. furiosus (213 _->0 GINS ARERZBERAMFIEL, T3/
FElc A EOELIMER D F 2 GINSEL, GINS23 &44313 -, ZNbaha—R 58 nfara—=271, K
G CORMax 2o R EFE BRI T, 2o VR APELERIED GINS A MRPLGINSZFHEIL 7=,
PRuGINS 1% GINS51,GINS23 232 : 2 CLERE A AT L T2, SHIZ PUGINS 13 GINS23 241 T PRMCM &
FEALEDZL, F LT in vitro 12BN T PRAMCM O~ —PIEMRS LY ATPase 1&MEAARET 52 L0300
ST, BN TF U PREREORER, PRGINS 3ot B D Pyrococcus A 350 N CHEREEL R (oriC)RH
IR RO RET 208, ZOREHRIEF NI RSN ENALNE /25T,

PLEDZEDS P. furiosus (Z351F % PRIGINS #AROBEREIZ W Citknfi 5,
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F-19 BIFEWET —3%7 Aeropyrum pernix 3 DNA U —E DL BRRIC B4 38150
O RN i8Rk 15—, A% BALOUKRE =)

DNA U4 —E1F DNA ## EEERCIT DNA $4 RIAEU =0 72 VY = AT VRS Tl d%
EE AT D EEEEE ThD, ZILVETOHNFELY . DNA U4 —F X PCNA(proliferation cell nuclear antigen)
CAHEAERL CHE O DNA SHEFEEEL EHSEDIENENHILTND, AW THV = Aeropyrum pernix
H13k DNA U4 —E(LL T ApeLighFENEMHZE A, 27774 —LLC ATP OfZ ADP 2 VD2 &3 CX
BHME— DNA U —F LU CREBRNVE QS ThHD, FAIEITBHEET—%7 Pyrococcus furiosus 3%
DNA VT —E(LLF PluLigh < B D8RS SRA e Z, ApeLig & PCNA OFHAAERIEMEDRIEZ AT -, F,
TS A g H & ApeLig [EMIFED T —F 7 3 DNA U —BIZHA~ TN AKd 17 73RV, 20
FHED Apelig OEVZEMIZEAGT D00 LIVRNEEZ HNT=D T, FAEET N Kink 17 RS E-4
FLK ApeLig ZABRRL , ZOBNZEMA wild type EHHRL T, BIZZAVOOBSRER YRR IERI D B2
B, FLE Apelig O LA T, BIFE, X SEEAZTIZ AT T REORS RO VERICBWAHA T
Do

F-20 BIFEMET —% 7 Pyrococcus furiosus W BT B EREBIE RO EESR FHFZE
OWNFEGH- TERkE—, A8 B O )

AENTEEINRSC B DO LB — RO DEC AR REERE 2 & DM, WHIEIRNZ L~ Cifex 3Rk~
7eFEEAD DNA BIE25T CD, XILAF ROBEHR DT VX AR UL DAL HERiZ = T A2k
(2 &> TAUDBREHE AN TR RERR AEE R L THRVBRD D, i BMET —F 7 NVEB T 5
FEREREE IR RO AN LA TR OB IMUIZ L DT T VDA (C—U) 23 EHEEEIZAEL S
TEDHIDIVTNDDS, HBNGEDE D0 7 VTR RERESR (uracil DNA glycosylase, UDGZ, FiRAMIDE
DETEIRD T BEEHNCID  BIDT7 7 —E L THENTESN TS,

Fex 13X Pyrococeus furiosus \ 23T 50773 WVEREEEIEOFFHIZARIAL IO % . UDG (PuUDG) D
TECHRRER PR 572010, IR T/ —=0 7 BXOKIGEE V23881, FESAE1T-7-, RGO &I
PRIUDG % DNA 7RUAT—F OiGFsEh a2 fiBI 928 7L L Taibitd PCNA (proliferating cell nuclear
antigen) “AHAAEHT 22812 8> TEDOBEREISEE TEMA LSO Z LAV HIAL T2, FI-BFRDZE RS
PluUDG ¢ PCNA &GN DIRIEIC RN LT, A 121X UDG Mot EL T 7 WO R ELZ D% OEEE
FRIC RO DBEEEREDS PCNA SR T\ CWND DDLU Z 2 FUENTHRTL TOETZNEEZ TV,

F-21 BIENC 2 DR RNA RU AT —F DE
OfhatR FGTEe T, A4k T)

VRN B SR i e Shewanella violacea DSS12 881, 8°C. 300 /JEIZA B Eiwa A5, (KR EEDIE
RS I 7 SRR Ch D, KEUE FIZHEIEL QOB L OIAEMICE > TRIESRMHE, AR A
SAFE L TEORGEICIZAD SR ~MEEDNT 577, GRS U7 A R I, RIEBRER X e L
AIFFELNIREETHY | RSN T2 BB > TAN ABREE CHDHIENY, T E TORFHSA:
DT —HINOHEERSNTND, ABFZE T, TRIESAEY RNA RUAZ—BIZEH L, O 5535
PR O 7 =y MR U C L KIS S D LT 21 T 7=,

FERIZ AV WD RNA ARUAZ—E % 100MPa, 30 Z3 RO S EABRE T 72224 KEGE RNA 7R AT —
Bld, R&UE FEHELL 60%40%DIK F)DERETEMEE 7RUTZ, — HREAEY RNA R AT —BIIREIE e
R CHERBYEMEDZH I X R e o Te, ZOfHTRERI L. TREAEY) RNA AR AT —E 03 EEREEIC
BISL TWDSZEE IR T H DO THY, i\ CrRE 2ot RekENEA VT, MERD RNARUAZ—8
DOV 7 2= M BIZLUT-,
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F-22 B E RSB Haloarcula japonica rrnB FREERR D BUE L Z OB FRIMENT
ORIH 8 7T 97, /il G T Ak D)

DSBS AL, = ATDERE JERER 4592 Haloarcula japonica TR-1 BEIE, ZElIEEE 20% 0D i FELT
Y CHD, a4 BHILLT= 16S rDNA OFEHTIZISNT, H. japonica (2T AL MIEF 0D
727% 165 IDNA (A J2 O B) BMFAEL . ZAUOARIFIED 258 X 5%l E D72 E 1% ERE 208 2R LT,
U, Db AT ERUARY — ADFEE (VAR — A ZEEMEORES) 283 A LRI, [—FEORMIaC
—FEDURY — L LV SNSRI D EZ THDHZEZRL TND, T2 T, Y b rm a4
BEL | A T B RS 7 a0 — TN LOAREE B A~ AR O VR A 5 T,

FPIICDIIAERE S FTA T TV —DAI)—=0 T35 mn A~ay e OV O B E O ST %
1107, TORMIEFRICIEDE B A ~mr O Bt O itk —#% SOE-PCR IZL0iEfES 7214, v
F IR Z—pWL102 ITHHAAT 2 Z LT LY. X T ra A — S —CHHERERAILZ D3 FTRE S5 T-iE R
2 —pDRB ZAEEELT=, 2 H. japonica \ZE AL, B KA ST, BIE, EinF-AEERRO A H 241
R 15D D FEREL T TRY, O FRREE TS L7V,

F-23 & B iR W B Haloarcula japonica RNARU A5 —¥ ® Two-hybrid IEIZ LBV T 2=
v NEIFE EAER D YT
PR LML, NI PEHA, PR AR GEEOR- T, b

IR Haloarcula japonica TR=1 RRIZAETE EMaMEIREEDS 20%0D Haloarcula JE\Z 5y FES A5 ikl
Thb, —RANAHEM D ORF O IBIE T X mREOEBE N CHEIS N AIBE T RO FED  RES L
TNDHDD, EDFEMFIEHN I TNRIUTD D, ZH LTS B DAV A DO IBAR TR EEE O MR
BA. F-mfErE - iEM R O A A BEEL . RNA ARUAT—BY 7 2=y NEG -07a—= T %G LTz,
CAVETITARERD RNARYAZ—E 1L 10 FELL OV 7 2= MOABRS IV TS LD E 725 THD,
BIEE TV 222D RNATRY AZ—BH 7 o= NER - OREERHT S OKIGEIZ31T D s Bia  To7,
FI-ZNHOREBE NIRRT DIFHE T~ Two-hybrid EZHWTY 7 2=y 7 2=y MHA.
VERIfEMTZA T T2,

BT 2=y MBI T ORIGEIZIT 2@ HEI 28 T pCold <74 —7% Fv Y, FEHUZIE His—tag AfHbEA
FAV Nz, RNA TRUAZ—BH 7 = MR BAEF OfTIZ 33\ Y Ti, BacterioMatch 1T Two-hybrid system %
FAVY, Bait 2R Target FTAIRERERLT-, ZHDHDTFAIRNE AV, His— /KB EEHNZ B8 A R EAEH
FENTEATOTAERE, WDV 7 2= MBI D BAE D a8 =D THE 5,

F-24 ssnA FARESH EiC—EEE T 2 HRLEE T DO BT
OFN fdis !, ATH 1EZ2 Y, Frl [l% (i 7Y (LoRBE-ESHS 7 RS/
LEERENTZE 22— L E R i A HERE ©)
TEI KRG 0T —2—TF4 7 ZV— T 5 RS ssnA 1 X, SEFEE § ISRV CORBEINL , &
ORI L0 AR THEN RHNAZENHESIN TN, T2, ssnA AR T PR B AR
HIFFIZL D/ Nan=—%E TR HZER ssnA DFEBIDS 0 * 18> TRITHIHIZ D ZED, & &I
HIRFEL B 535 RTREMEDSE 2 IS, ssnA FEBFREIOMHTORS, ssnA O—H& 2> T EIE T
DMFAET DT EDNESITZ, A8l ZOE s ORI OV T35,
[ 51 S | ssnA D — RO 5’ & 5 — RIS 5 Miul i lac LA R G R
L7224, WAZ OB AREBIZT BT —2—IEEEL DI NV RSN, £ T, 7o ~—fRiEE M
W RO G ORE GBI AT EL . 7 e —2— AT LT, = OFSE, Als 7 Ois5 A
S, ssnA BEEBREASD DI EZ 100 HEE FHUZHY, Wi {s 1340 100 Ao EEERA L > L%
TR, ARBIE ST — RN EM D, 1BIE THRTPEMIE sSRNA &L C ssnA mRNA SAHAAERL
TWBHZENRTHIEND,
1. Yamada et al., J. Bacteriol., 181:1838-1846 (1999)
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F-25 Auxotrophic mutant screening and genetic engineering of ethanol producing yeast
Kluyveromyces marxianus.

(OSanom Nonklang, Kumi Nakamura, Ryouta Sakai, Hisashi Hoshida, and Rinji Akada

(Dept. Ap. Mol Bosdd, Gradl Sch. Med. YamegudhiUiv)
Kluyveromyces marxianus grows and produces ethanol at high temperatures. Application of K. marxianus for
bioethanol production would give a considerable advantage over a conventional yeast Saccharomyces cerevisiae
for saving cooling cost. To develop K. marxianus suitable for bioethanol production or other applications, genetic
methods are required. However, gene manipulation methods in K. marxianus have not been widely reported.
Therefore we constructed the gene manipulation system in K. marxianus. Auxothrophic mutants were isolated by
UV mutagenesis and conventional replica—plating screening method. The ura3 auxotrophic mutant was selected
on 5-Fluoroorotic acid (FOA) containing plate. Auxothrophic mutants requiring Adenine, Histidine, Lysine,
Leucine, Tryptophan, Methionine, Arginine, Serine, Threonine, Isoleucine/Valine and Threonine/Methionine
were isolated. To identify some mutated genes, complementation with S. cerevisiae genes was carried out. DNA
fragments of S. cerevisiae genes required for nutrient biosynthesis were amplified by PCR and then transformed
into their chromosomes. Based on this method we are determining complementation genes for auxotrophic
mutants.
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OY5EK, Kamonchai Chaaim, £ FH 1A ], 7R FffiTE (1A KRB R i)

HZERER): Saccharomyces cerevisiae VX, T v 7 0BT — AL\ ST G~ 2GRS EEETZ ) —)L
HAPETHILITTET | T INODAAA~ AEPAHE L 22T AUT2B700, 22T, BRI % OFEE
FERBE THEAL, ZNHDASA A~ ZAGD DO BRI DN =8 ) — )V FEEED A REZR S.
cerevisiae DBEFEEAT>TND, AWFFETIL, A R FEISE A7 12, MR ZFIH 35 512
Frlz, BHUEESRD ORF 4 —Ip—4 «~—7—I% PCRIKIZED — 2O EW H IZLI=t4, HEDCOREREE
YR EORFEDTE ura3D0 FEITIC 7 2 E—HBeFIA LA/ TZRRIZ, FRIERAELZ A F L ClRISESI Al AT
FERGAAT, BREREE CIONTRRO YR IR D TS D7D D PCR ATV 7L —NI NS
TENTED B EEMAFRANLTOHNWAZENTED, MALTHHEEERE DD | FERIKEERE
Saccharomycopsis fibuligera FAZRED o -73I7—F ALPI, 7 )Var7i7—Y GLUI, L TEIY Aspergillus
oryzae FISRD o -T3I7—Y TAA BRI A LITEENLT-,

F-27 The study on gene(s) responsible for thermotolerance in thermotolerant acetic acid
bacteria

OArpaporn Deeraksa', Somporn Moonmangmee?, Hirohide Toyama!, Osao Adachi', Kazunobu Matsushita' (‘Faculty of

Agriculture, Yamaguchi Univ., *Thailand Institute of Scientific and Technological Research, Thailand )
Acetobacter strains are acetic acid bacteria, which grow most actively at ca. 30 °C, while the upper temperature limit is 37°C
for most mesophilic strains. Growth properties at high temperature vary from strain to strain, suggesting that tolerance to high
temperature may results from a complex genetic background. Thermotolerant Acetobacter strains have been isolated from
tropical habitats in flowers and fruits of Thailand; these strains are able to grow at temperatures up to 42 °C. The underlying
thermotolerance mechanism (i.e., the ability to grow at sublethal high temperatures) has not yet been identified. In this study,
the thermosensitive mutants of a thermotolerant A. tropicalis SKU1100 were generated using transposon mutagenesis. Two
mutants, designated 1-21 and 3-45, which grew poorly at high temperatures (42 °C), as compared with the wild type, were
selected and transposon flanking regions were sequenced. The sequence of the Tnl0 flanking region of the 1-21 mutant
revealed an open reading frame (ORF) showing a homology to genes encoding a hypothetical protein (48% identity). The
downstream sequence of this hypothetical gene is under investigation. In the 3-45 mutant, 7nl0 was located on an ORF
encoded with 859 amino acids and exhibits high homology to Na+/H+ antiporter (77% identity). Plasmid haboring Nat+/H+
antiporter gene could restore growth behavior at high temperature in the 3-45 mutant. Thus Nat+/H+ antiporter gene is

suggested to be involved directly or indirectly in thermotolerance in thermotolerant Acetobacter strain.
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F-28 Analysis of bound quinone in membrane-bound glucose dehydrogenase of

Escherichia coli

OGolam Mustafa', Yoshinori Ishikawa?, Kazuo Kobayashi®, Catharina T. Migita!, Seiichi Tagawa®, Mamoru Yamada'?(1Dep. of

Biol. Chem., Fac. Agri., Yamaguchi Univ., 2Appl. Mol. Bio—Sci., Grad. Sch. of Med., Yamaguchi Univ., 3ISIR Osaka Univ.,)

Pyrroloquinoline quinone (PQQ) containing membrane—bound glucose dehydrogenase (nGDH) catalyzes the direct oxidation of glucose to
gluconate in periplasm and feeds electrons to ubiquinol oxidase via ubiquinone in the respiratory chain of E. coli. mGDH possesses two ubiquinone
binding sites, QI for bound UQ8 and QII for bulk ubiquinone. Several amino acids including Lys—493, Asp—466 and Asp—354 interact with PQQ in
mGDH and bound UQS is closely located to PQQ), which has been indicated by pulse—radiolysis analyses. Here, we analyzed the effect of the
substitution of these amino acid residues on the content and behavior of radical formation of bound UQS, and these behaviors were compared with
those of purified mGDH from cells lacking UQS8, menaquinone (MQ8) or both of UQ8 and MQ8. Pulse—radiolysis analyses revealed that purified
D466N and D466E mGDHs were found to contain almost no bound UQS8. K493R and D354N having an equimolar amount of bound UQ8 showed
a stable neutral and anion semiquinone radicals, respectively. EPR analyses showed that the signals for bound ubisemiquinone and
menasemiquinone radicals were observed at around 3300 gauss. The signals for both radicals were increased upon oxidation by ferricyanide and
the extent of the signal for the menasemiquinone radical was much larger than that of the ubisemiquinone radical in mGDH. These results indicate
that the E. coll mGDH can accommodate either UQ8 or MQ8 as a bound quinone and both reduced and semiquinone states occur inside it.
F-29 it AT V= — A BK REERIE PRI 09 DI EAL D
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LARY] RGEOS &7 V= — 2 BKSERESR (mGDH) 13, N7 7 ANIBN T va—A& 7 )V g
~NRAEL, B o T LT LS — B MRZEUBEENZ IO %, UL, mGDH BTl
RERRE 1A b T80 Y mGDH 1%, =5 Ry TG/ T D 2L IR ERER D B ONET
NETRDEE Z HNH, mGDH (3 N ARl 5 (OB E @RS 1) D72 HBUK ez >, 5 B EiEL T
HTEND, C AR RN 2 2 EE T DRERELISM AT DI EZS SO TR I E TSNS,
ABFFETIL, BERBALOBERTE M SR D5 B TRRRILTZ,
ik R] R 72 mGDH RGN SR TNEEZ W T a7 AR — D2 BRI, 207 a4
VIR — 27 W, e G-A T25 6 L5272 a6 0 mGDH 1&EMA H LT, T ORER, IEM 252
DERERTEIEDND L, 7 /b3 — k9% Km & @b 7z, Ez, BIOSFERG, N AmIBUK RS C AR
MIFIRERALEDIRTT S-S FEADIEAS D ZEDVRIRSIVC, LA EDRERICEE DN T, RN OB
KRBT ONWT, N Rl ED TELT D,

F-30 KIBHE 23175 DNA HIEFEMFED FEHT

OHFBET-, Rl #% /INERES . ILH SF5°

(L R [ I A 1, A B iRk, ° L a ok e A ksHE)
[BRY] 7077 LNHIREAE(PCD) L 7o MR A R bR 5 DR T . A TEF MEHERF O -0 |12 H
BCThHDH, KFETIL, AN RIZIVAUAEERIROBREFEMEEL T, 0 "RNA RIAT—EBH 7 2=y T
&% o RO WKV HEIE/ R S DFAET D, KDY DNA 5252 7o RE b 5 FM AU
728 AT DREEEDAET HEZZ IS, ABFFETIEL, KGED DNA HIEIZI0EZS PCD (220
THELT, D5 FER] KREGEBEFAERRE lon (SulA 727 a7 77— (5 1) MEEC, DNA SEALERIC
5% DNA #8555 5% 7-W5& sulA (DNA EE1E T MRy 2% Bl 2 8 B E 2 —R) % ms Bl 7=
BRE(OD), =r=—JERKEE(CFU), H5tiHh O B R BIEEL  IRHOA T2 71 ~~7-, DNA {FEAIEIC
£V, OD, CFU &EHITiyL, Bt o A Sl IR IO ERUTZ, F0, sulA mREBIRIZIBN T
OD. CFU D), FI-1AREIMREES -2 L0°5, DNA 4851210, suld 7% DNA EEI RIS LT
WHETRIBE Tz, UL, sulA BEERRIZISU T DNA BEHC K058 ATEDNBIESS U720 | sulA RIEMED
IR DN ORI ET HIENEZ HID,
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