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DHERFFRANEB S LT v o2V E SN TEERN, FETEZ Y e —L, R,
TRMbRFE, ToE=T, AU (RUHR) REORKRSTEBTLOLHE ST
L NEM DT 7 TR Y L Ser FEIED U U ERGIZ K W IEMAL T HFIERE I A =T 5
BENZW e 7 e s AT —BE T ua T A 74 AT 7 X—ENKT v %
VIO FEEE T TV 5D,

DIV IVEK O &6 SR BB & B X 2 72 00 I KRB CBITE IR BRBA & f8 v
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FTEW Y UL STUKOBHEE L LR A ICE LA Z E LN LT, T2 TR Y
VT DY UEREIZOWTIE, 45 kDa D Ca’{&AFMERE AT 2 L3y U Ui b &
B L, RN DRER U7X R BY e bEEE 2 A ALY U ERLICBI S LT D
TLERE L, AEEOMERY 2 7R v iEaFE s n—=7 L, 209 H
KT v o FOETEDHEFE T & 72 PIP2-2 IZ8 T Serd5, Serll6, Ser274 /U g1k
ENDENLTH A D Eftam L=, £72 PIP2-2 AT _XTOMBRICB O Tl b BEEN
2V FHETHY, RO FRITEDKOEIEIZ PIP2;2 A5 L T2 ettt % 15
fiC& 7, LR OBIBE TIXBBIEBRE 238 L, PCD FEAEAS tHELT % 22413,
EHEBRBFESTT LU TR, ThE THED TIEHER o o =3 VX —Oksig T
b5 EDOKwRERTZ, TS DD —EEA Plant Cell Physiol., 2008 4£ 8 H 5
fgiisn, 72T RY e Fa—U v TSR ORMICEE T DA FE OB A FAH I %
E ST,

HLRPHE A N L AE T EIRSGHE N TOT 7 TR Y
e T T IR U Ayl Planté
e I Lot T e “Cell
LHHOEHIfFEIND,

11




2008 FE XM E = HER
1. HEYHRHTEIC B3 DL E R 2T
FAARSIE (B RFEEE,. BT JST A 2 _— 3 Y754 Fas)

W) — W) 2 F EORRMRSL B EF I 2 b, i — iR B T 57 L
0Ny — 2 KB FRFAFTIHIZ2 L ABRICB O TR EWEIC L D1 ROBIZEITIEFIC
HERMEL HOTND, EFIT, TIUE THRA D R R L ORTEIMEIC S
WTHFIEZRIT > C& T2, TOHTYH, ¥ ANES U AR 5 I EE IOV T
KRB, WHEANET VNRZBO~ ANET YR (Liriomyza trifolii) 1FALT AV
T RPEDRANF R T, AATIE 1990 4 #f i R THIfER S AV LR EEIZ /A 295K
LTCWo, REEITAWE P, mOEFREUE, mOWiER 12 A L TR Y | Mk
HICBWTHERERE IND, AFETIE, FGICEBWTHFARRLTV YR ZEEE L
IBET DO ANET Y RENECT AR TH A —~ > (Capsicum annuum) % INE
L2RNWZ EIZFE B LIEM LA O HBERE 21T o7, RO FEMY ThH LA v F o~
APAETEZ SR E U, 4 W], 6 BEH], 10 ZEH], 20 EH L ABRBB DR 2 B —~
EAREIZG X EINS T 2 A, LG H T2V OEINEE D BRIV LTS
ZEBHLMME oI, SHICHFKREMEDO B —~ UIZB W THENM Z & OEIVREZ I
BLI2LZA EOMEREEICHEN TS MIEO RIS 72V OREIVEEIZ T |
MEDZNNE L D7 < REICKHT 2 BUER R IZEWVENT 5 Z E BB b0 e
ol

v—~ AT (FEFEH) © 90%MeOH fhH 6| PEINMHETEMEZ X HI1ZiBR L Tno
e Z A, EEERTILEY L LT Hexane B D
(=) -(2E, 7R, 11R) -3, 7, 11, 15-Tetramethyl—-2-hexadecen—1-0l (phytol) % . /KEH X
4-aminobutanoic acid, (25, 4R) —4-hydoroxy—1-methyl-2-pyrrolidine carboxylic
acid, 4-amino—1- B -D-ribofuranosyl-2 (1H)—pyrimidinone ZF N FNHEEFEE L7,

FOH T, HbIEHOFA > 7= Luteolin 7T-0-D-apio—  -D—furanosyl-(1—2)- 3
-D-glucopyranoside &, JREAZIL S TEMREEZIToT2E A, ZOLEWE 1 e’
HT2D 4.90 mg BAT L2720 T ANEZ U AR OREIMTEI Z 72 RICHE Lz, —F,
Z DAL EMOFEHIK TH S Luteolin 7-0-b-d-glucopranoside {Z DWW TIEMHEDIRE 21T
Sl A, B U ERIZEENDED 1000 (FORETHD 1 en® H72 0 147 mg O
Luteolin 7-0-b-D-glucopranoside ¥4 L T . &< EIHEIEIEZ RI o 7=,
P> T, ZDOFEIIPHLETEMED IR BLIZIX Apiosy]l FDIFENARAI K THDH Z LRGN E
72> 7=, Luteolin 7-0-D—apio— 8 -D—furanosyl-(1—2) - B -D—glucopyranoside D& A &
kA RAEBEBICBNT, B ILICERLEE DA, WEHMO EMETITE 1 &
7200.11 mgEENLTWADIZKL 20 EH D HATETIIE 1gdH7-0 7. 75mg & 9 68.9
fEZHEI L Tz, AL & PO IITIHEFIZ L —H LTV, EICFE
) BE—~  ORFIZ T HEHEDOHE KIZIZ DAY O IMA R EZ 72 EK & 725> TV
HEBEZOLNT,
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2008 FFEXIMBEREZHHER
2. BREiEEFR{VANE Acidithiobacillus ferrooxidans 3L — IR
BRI

SRETT (MUK BREMB PR St v % —)

SRR BB Acidithiobacillus ferrooxidans 1%, pH3 LA OFRMERER i A CTHEEF T
HIFERMEME O~ Th b, Fio, MEROE MR LA M AL T H Z L T,
BOIZODTZRAFXF—2BG L, “BLRFELME—DRFRE LTEEFT HLFEK
MNLRBME TH D, $kEMBELAWOm G AL T 2N AR O L0 b | Mkl
HFIZE EN L8072 ORGSR EZER S EEINT A2 HITTH L A4 ) —F 7tk
W, KAEPEBEREEZRZL TN EBX LN TS, AEIL, AFEELE LT
Mgk & 72 1B e R M P E S AR LB A I 2 BBy 5 2 L0 mb6n TR
0. TOZ R F—RECHEN BT 25T FITIC S . £ L TR AL F Y —
F U T A~OIERAEIZI VT S BEBREN,

TMHigkE = R X E LA OB O I, BRICEEIZR T M TN TR Y
BHOY N7 B LRT AT T =2 LIFEND 8 S N7 BN LT BRI AN A <
ZIFANLNTWD, —J, (LAY O T F X —RFHIB U CTIIkk ~ R R
ENTRY, RERMIFOLAN L FEINTND, & 2 TRE DI OfEH % fF
ZEOBRMNC, ETIEo R AT R E L THx 28 o EEm A LA E et Lz, 20
FER, AEILT b7 FAVEEGS,ONEETRE L LT, RIFRAEBTEZRTZ ENH LN
Lol 7T N7 F A UEEIT LR & B2 0 KIZ AR T, 0 T AR EE S MR EE
YT 7 A RERRYBESCHREGE T TORETH D720, M CTHRMEDOARE %
BERTHICEIRERETREEO D THHEEZLN, ThE XXl L LI2GA
DFEEARFNC DN T EZED T, e THEETH LT N T F AU BO S RIGTE A B L
THR LR, CORBOE B A i 28R1L7 N F 4B Fed—8
(4THase) ThH D ENmhoTo, AREEFRIL. 85 50,000 O K E 2 EEHEETH
V. KRS pH 28 3.0, FMENDS pHILO OFEEMIRICE W T HMO TLETH Y . 4f
FRPEM A OMIESIN 2 v X7 HE L COREZE R LTz, REEED N-Ki7 X/ BEECS
BT ) LS T2 L0, ZhEa— RTHBETEZ/HRE LT, ZOBKBFESIND
RAESNDT XV BESNIL, B SN 2O T — & RX— A CHERMAREEZ R T G
DOWPIEL | Fllie — S &2 FFOBBRERIM OIME X L X7 E & L TR STk, £
ZCAREB T EM ORI 2 KNG X 51845 2 37223, B I PEMIX R O B K
ZIERE L, 4THase iEPEIIME S dvo Tz, L L 2 OEAMKE I F BAOHUA % 1E
% L Western fEAT 21T > 72FT. A. ferrooxidans & 0 ¥ L7 4THase Z 58k L7272, =
DBARTFEW D N-RI 7 X/ BEAIC—RIEE L ViR SN TRERO BT TR
<, FEFHIZ S 4THase ThHHZ L ZFEA LT, 6> T, KRBT % Af-tth L 4T
Too BLBRTZRNZ ST, Mgk, JiHEMil, 7 7 F AU TAT LR X X
A ZENZNHNT Western T 21T o T2 R, 7 N7 T4 Vg L LB mmAFTHE T
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X Af-Tth & 37 B0 & izn, MEETHE CIImti s rolz, LT,
ZNENDOEE THEE LTEEEROAREERIGVEZJE L7256 H Western fEHTIC K 2 HY
LoUL b RIS TSR E B A CTlX 4THase IEME RSB CTE o2, S HIZERMN
RT-PCR (2 XV Af-tth DFBL NV ERE LT E 2 A, TOBGBTRIL~LIEEE : ¢
FWE 7 NI TFAUVBEBTEMEIZEB VT, BEE 1:50:180 Tholz, THHD I &N
O AR O 4THase 13, AT EE ORECBEE KA L TE ORI S 5 558 HR
T%é*&ﬁ“#okoé?/bﬁﬁ%%’AﬁmﬁLﬁumFﬁﬁ%ﬁot&’5
BWIERIC 2 M0 2 B R 2 X H R a— R 5 EHEE IS 4 DD ORF A
ffbtoﬁf Z 5 D ORF O Af-ith (2544 2 B BHIHA~OE G2~ Tn D, K
WFFEIZ BN T Af-tth 230D TRIGE S 4L, £ DFBLNZ — 0B A, ferrooxidans (23T %
WEO T X —RPHCEERRE 2R L TWD EEZ LN, EARABEENES T
DA AR R LT,
2EZ WK : Kanao et al., J. Biotechnol. 132(1), 16-22, 2007
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A 1. BB B AR R o0 43 B & M O fR AT
OfG AN, BEREZ, KBBOC, BARE OCRkrEs - WEL FIR - R°
JUNKEE « & - BE T)

(HHY] ZoHiEk LiTIdER, SHEE, SEREDAMMNAEE TERNWE D REEMN
EREMET D, ZN5ORBICHMEYNAER L., MRREMEY EFEN TS, £
NOEDERET DERIIMERDMEY D ERET HEERNENE, RIETHRMEITBNTHHE
BT D ENSEXENANMFINTNVS, EEFEE S BRREMENO—FTH D,
PRA B THMABREL THWS NSO - & > /X 7 8 O BERGTE  HR 5 O @
LDz DEANHFE R & WWIAWEZISHBHRF SN TWS, T2 TAME TIEEE/INR
FLEMTOEHE X O HHFEEOMR LBz 1T -5 72,

(B 51 - K R] FINRFLEHENT O HMN SR L =Y > 7))V % Haloarcula J&H 73 &
ESEFEREICHWS NS HFEEARBMICEREL A -2 V{572 EEDRD S
NEHDIZOVTIIEFEHICHEE L 30 =—% 3 B A E D8Rk E Lz, T Ok
R, 5 HHEOGSEMEE OB Uiz, 20 5 MEOIFEEICDOWTY / L DNA
ZHiH L 16S rRNA BREFOEERIZRE LzE T A, HBERKIY Haloferax J&.
Halobacillus J&\ZJ& T 5E TH D I ENHIL 7z,

A2. mEAFENEY — % 7 BARKER G K F TBP O REAEAT
i Q&R - T - AT

B ELEM T — %7 Haloarcula japonica TR-1 ¥RiZ., AR OEHMNSSEEI T,
FHEHEIRE N 20% DA Th 5, HHEMEDOFFSBE T O, EiRE OHEF
FETTHIE SN D b ODFELEDTRE S VTS, T OFEM AR5 2 iR s &
Do TOXIRERNE, AHEMAEMORBIE T REMEOMA L zoICHEZ B L, £
DAL —HFELTRNARY 2T —EROEAREEKRFTH D TBP I RO n—="
7 &b LT, AR CIIEBRE NI b HEFIC AL, 2O BB FREORIBEICE
T omEmFEERBIT o,

CHNETAREKRORNARNY AT —BFH 10U LOF T a=y FOHERINLTND
TEEMERLTEY ., 2D OWMEMIT R R EZIT T2, — 5, BEAREERFTH
% TBP IZAEKTIZS 7 & RI26 a B —fF(E L., 7 X/ BRECH O AR R MERRAT 70> © ff M
T =X 7IZBWTIHBICAWE S D TBP A #Es8 L7z, F7=. TBP AR 2 fERk L D

BAEMR LIZE 2 A, B L ik UIREERITAE S OBIENBLE S 117 D THFHE T#
HT 5,

15



A3. BRIERMEAZ R — @B E PRI T TORRIEICRIT 5B TH O E
O#FH wg ', gl =B > (JLKBE - 9. °NITE - DOB, *HiRK - B T)

B BIEE B AEMOERNC L > THMULKBET 2RI WMAEMEEL LTEI B H
b TW5, ZORKE & L TIIMEBEE CME (SRB) RNAE4 TH DA, IFE, EN
DFMEZ 7 P HIFFIZWMLWVEREZFET DEEEMEA Z AR (CMPA) 23538 S
NTW5D, ZDOCMMPAICLDIEAILSRE L DHEAFICEIVIH L R, —F TEBMENE
@ (MBB) odAFic X viflansg Z ENHL N> TS, F7=, CMPA+MBB+SRB
DZFZENIAFT DL MBBIC L DERMEINEZ 53, BRAFEIND GNFlfRER) .
Z OIMEIEERITIL, SRB A AR L 72 iz & 5 @ W igESeIRIEORESZIZ L D CMPA DTE
PEAL O ATHEMEINE 2 HT-, % Z T, CMPA+MBB I:1F F COEEIT I T 538 o 0 55
ERRE LT, VAT A B HWEEMET R U T A (Na2S) ORINIE, MBB /F7E FiZdk v
TH CMPA DKFEAEBF & LIc A7 AR EERG LT, —FC B EE & LTIGA.
VAT A OTRIM TGRS Z 577 Na2S OIINT O LIRS B STz,
F 72, Na2S fF1E T Cl, MBB DR ~DMENE LK T T2 Z ERERI N, =
O DOFEFR LV SRBIC X 2 MHIAERRIL, mVESCIRIEDORESL LD b, A S izhifb
Y OB TR 22 ERIC X % MBB OfF BB EICER LT\ 5 &Rl S vz,

A4 . BERIEMEREE Eikenella corrodens D J INE#RIZ X 2 ER R O # HY
OWE¥. FRi&E., MiTd oA, AR, MEREE, M BT (hok - & - 4
YIHERE)

E. corrodens W3 ERIEERIEE D —D T, ZOJRIEMEITITEARZEE D GalNAc FrEZHY
LIFUIMRESEEGELTWS, iBF. BKRDSBERNSDBEL /275X R oy a >
EF—E0nT ) LA LOY A T AREBBETFEBICHBAZEZ L, L7 F EESNA
F 7 4V LAERLEE. EIEEREZFE L NS EL22E2HhET 5N

T DN ZEN SR EBLETERE 7 O—Z20 T L, TR ZRT L&
AT AREBBR TN THIBZANEZ D, HilhBREBEZTOHMANR SNL, £
7o, AL AR TIE O EEMIRA DB N ARL TWiz, S 51T, MK EFERD
BEANIMMDEER B THhIESINTWZ NS, U a2 EF—EELETFIKEERE
SN, OFENTEIREEEDNEE L TWAa[REEN R I Nz, £ 2T U7 VLT A
PCR ZHWT. B FOOBERNT > IV T T — 0 DN SRERR T O Z &R LD
NMERAIZDT, INZEWMET S,
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A 5. Klebsiellatik 7NV T F—¥ DV TV A b 2ITIFEET HTrpT27 D E|
EAREAT ., OfEpZEE . MNEXR. A AE' . ILEREIE. ZimRE'. = =2 B
RERE (fEIlok - e T, SRUKPE « & - A, SES)

[Br] B EVEERET I eI F o lda-1,6-7 Va3 RiER & RFRITN
KET LB T, WO b SICHWORD, AEHRETa-1,4-7 Vv ay RiER%E
MAKRGIREST D a-TIT7—B77 IV —IZB L, DEHZRFHT H2HEILe-7TIT7—8
WZHARL L T 23, IR e R o0 E8H 2 50k 9 D AEE NV MAEF T D, X Bk fh i & AEAT
DFRERNE . BRI OV T A~ 21T ET D Trp727 OIS, EKET e s o
FEAICL DA 90° ML THTH A F2DMED IS NV a— 2L 22 v A
ERT 22 ERXbhoTERY | AR TIEZ OEEOREN SOV THRE L7,

[J77£] Trp727 % Ala 35 X O Phe (C @ U 7= 28 FARESE WT2TA, WT2TF Z/ERLL . & FEHL
BTHRT D ROSEE R R L OV 20 E & <7,

[FES] Trp727 13EE L OEAICE G35 & PRI, BREERIIARESE &
FE_Km B F D ZLET . kcat 2 WI2TF THI 1/100, W727A TIETHK 1/2000 & K& <K
TL7, 2 CZORKIZOWTINMREEZ S E IR LIZEZA, YTV A h2127
NI —ARFEETH LI Trp727T 8 eV— T RIKROEENZIL L, ZIztEn
[/ Uv—7 EICIFAET B iy 5L Glu725 2SMMBEERALIC > 7 M5 Z &2 &k 0 i % 3
BT 50Tl nnhEtH#EINT,

A 6. A TEMRRGEY) ok DATPE Al 57 O Ll 7t
OZAKREZ, LB, I BE. MERIE COREREE - EWRE, 2wk - 1)

[&FE] @E OAEBMSEE» DTN (B 21X pH8. 5 LA EH B E pH5. 0 LA
T, 45 CLLEH HWNE 15CLLT, 500 5UELLE, NaCl JREE IMPL E7e &) (2@ LT
BT DFEEMAEDL, WIRMAY LR SnD, BBMAEDSCZNSICHRT 4K
F1X, M EERCTHERARY V=R Lo TWD, BaxREREICHEISE LN,
MRIRPSAE W) 13358 L C ATP AR 2 FFo, L7223 »> T, WREREEICEIGT D72 D5y
THERE DS ATP A RRBER I > TV D E 9 D BLRTE W,

[ 5% & AE R ] ARAFZECl, & RMIRIAED kD ATP & kB2 SR % % G LLEHF 9 2 52
fii L, ATP Ak OBREIMEISEZ D Z LT, ATP « & BB O AH A AEFH O RS % 1
LT B, BARIIZIE, 300 KL, SCICABT R &2 A 3 D M LA M E Shewanel la
violacea, 52°CIZAEF XM &2 H 7 D i EWEME Hydrogenophilus thermoluteolus, 3
K AM D NaCl 1E N CHEET D I E Haloarcula japonica ZWFoextge & 9%,
ATP GREZ DOV 7 2=y D5 b, fEAERILZR WD ATP Z 566 U EESR TSR 2 il 18 L
TWh e 7=y hO~NY v 7 AT Z AGADIR IZ X o> TITo I2fEF, ~VU v 7
ZIERREIZH SR A ME DA BIREIHIG L TN Z RS- Tz, £z, HHEMAEY
BB 2RI ATP AR N FIET D 2 & 2R E ERIC KL VR L TV 5D,
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A 7. SRIRFEAHERRIZ I T B B-MNacetylglucosaminidase[H ¥ & A PERE 28 51 DR F
Ol ®d %, TRBE, fiE 3, BE 6, P EEBEZ (WLKEE - BARS)

[HM] Fxix, *F 0RO 1 D ThDHB- -acetylglucosaminidase (GlcNAcase)HE W) E DEE
ATV, SRIKE 4 BEEE (F40 Bk - F13 £ - F30 £, « F2281 #R) & itk L7=, T E TIZ, SKIKEE F40
PRSI E 2 4 5507170 GlcNAcase FREME MT-1 24ETHZ LML TER Y,
NS DOHERMNAEFET 5 GleNAcase FREMEIC SOV T E LA 21T 972018, K R

BEEPRDONDT0D, HKIRE 4 FERO GleNAcase [HLEWE A PERG R R O 21T > 72,

[ 515 ERER] ERkRDOERAEICHWTE M LEBS XOXZ X2 & T D ERE SN %, B
TR L EB X O L Z I E O 2 iR i LIRS U7 T4 L2k ks ) - TZ21E
i iR s ) 2 AV CRIRE 4 RO B 21T o 72, BERESRIC L VS5 N2 5525 Y MeOH
R, RIAEFERIC LV SO HIK MeOH fhitiEZ ~NAE 3 N 7l GlcNAcase PHEFURIZ AL
L7-fER, FI13 BRIZZFITZ I V- & X2, 50 O 3HERITI LR A I AW & X125
VY GlcNAcase BLEMEAFEM 2R Lz, £72, GC-MS ZoHrOfEFR L VD, F13 £k - F30 £k - F2281 £k

I MT-1 & 135725 GleNAcase FREWE 2 4EE L TN D 2 EAVRIB E LTz,
DO - FR - (- PRIR - BLE, A5 11 BAERBRYE S LR Y AR p28  (2008)

A 8. MHEVWEEERE Kluyveromyces marxianus O 7 )L a— )Li/K3F=EESE 3 DI%EH|

Noppon Lertwattanasakul!, EEAJLZE 2, Nadchanok Rodrussamee®, Savitree Limtong?®,
Pornthap thanonkeo', OIIME~F"? ((LHXK -« EZ' (WX - BEE*, e —FK- B
Lavrrke LY

LEAI] Kluyveromyces marxianus \XmiR Co & J — )LV AT 5H 2 &N T X AMitEE
BERETH Y . ZHIC K o TEEREEEN ATREI 2 U, BEID 1L 3 — o Hil Jsi =0 A8 pE il
O ER EFWETHDL LS D, —, —IRITERIIEBDO T V3 — VKR EER
(Adh) Z2H L., =& 2 —APERZT TR, MRORFICBNTHEERER Z#H -
TWARREMEN® D, K marxianus (2134072 &b 450 Adh BdHY, ZOHD 25
I, MEEICRE LRI ) — VAEEIZBEE LTS, VD22 har KT
WCRET 5D, ARFZETIE. 2 by R TIZRIET D Adh3 OAEFRZRIREZ ] 52
THZEEZEHMIZLTWD,

[J7ih - #65] K marxianusAdh3 OB THERZIER L ZOEMEFED 2L
MREFL7oo adh3 CIIIFHEEMERFIR CTHEBIMHIN Loz, FrlZ, a7 Bkl & o TCA
HAH CEBMHINEE CH 7=, £72. adh3 1T HADN ik EEERIGIESC 27 i
K SRRERIEED i < | IBEA L /KB IS ME . MIRPNTEEER R FE S I L T W\Wie, =
NHORRDZOMOFER NS, Adh3 (I =2 KU 7NO NADH OHIM%E L,
NADH/NAD+D /X T o A GBI EBE AT 2 o> T2 EHEHI S D,
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A 9. Identification of sam6 mutation that involves the sexual differentiation of fission
yeast

ODipali Rani Gupta, Yasuo Oowatari, Swapan Kumar Paul, Makoto Kawamukai

(Fac. of Life Environ. Sci., Shimane Univ.)

Nutrient starvation is the crucial requirement for sexual differentiation in fission yeast,
but sam mutants, which we had isolated nine alleles, skips the requirement of starvation
for mating. Among them two are dominant (sam3 and sam9) and seven are recessive,
and sam4 was identified as the allele of rad24, which encodes a 14-3-3 protein. We
found that all sam mutants are sensitive to KCI. To identify the other sam mutation, we
sequenced the genes involved sexual differentiation and KCl sensitivity. No mutation
was observed in cgs/, which encodes the regulatory subunit of cAMP dependent protein
kinase A, byrl (encoding MAPK kinase), and byr2 (encoding MAPKK kinase) genes
from sam3 and sam9 mutants. However in the sam6 mutant, a mutation that changed the
Trp codon to the stop codon was identified on the pkal locus, which encodes a catalytic
subunit of protein kinase A. Over expression of pkal in the sam6 mutant suppressed the
Kl sensitivity and mating, indicating that samé is in fact an allele of pkal.

A 10. ZEERE A VN T2CoQ10mE 25 FE DR A
OFEFHE=E. A& Fosk'. VEEACAL e 2. FJI 5&°, i\ 3 CERK - 4
BER - A L, CERK - BEE 2 —)

1|

AL HPA LQECoQ. LEF J INIFEFLBERDIMLAEARRS TH D AEMTITIA S FIE
L. BE O HEERFTIZCoQI0Z AT L TS, CoQldt M TIRANTESKRTE S
HE—DIREMETEBRIEME TH D, ZTOEGREIT20EE E— 7 1T & & HITEDT
%, CoQlOD L)V F—FEER EFIEBMERNS, FBEEFEE> THO., AKX TE S
R & W 2CoQloD A PE 2 HEE L 7.

DHBERETIEAD 72 < £ H10FEDCoQI04E B BB R T (dpsl, dipl, pptl, cog3-9)73BH5-
L. WITNOERL NIV EENZ ENGN o TWEIENSERERTOE—Y—Tdh5
nmtl 7OE—4 —&HWT, Blld 5 W0WIFHEEDCoQERREETZ AT I HCoQl0
ARSI, TORR, TIAI REZHVWESBRIIVWTNOBETFORKEHOEEF
HENEEZE SR EOMENELC, TI Ty nmt]l 7OE—F — 25 VCoQE G MRIEIET
Wr & B R I AR A, FefafR - TCoQIOE A RER T2 mBHI® L 2 &Lz,
—h. BHOGHERF LEEZARFBFREL TN A—ZADKRODIZTIVI b—A,
A7 O—A WA, g4 720 ODCoQIOEERENMML THBD, TNZTNEEN
3% DEZITHROEM L7z, M@ Z RN L ST, B 0TI Db ER
OB DR K TTHEREETHEML THBO. CoQIOEERNEMN LFL /.

19



B 1. Cryd4ha/L—7 2 DI L D877 8% RG22 R+ 8 BARDOREEE
O/NFIEG, &St %, Bl Z8#, M. T.H. Howlader, BJII 18k, WH  # (i LKPE -
H R )

Cry > 3+ E Bacillus thuringiensis NEEAT A BEHERNFEFERZTH D,

Cry ¥ UL R ANY MLV ETRTHONRS LN, Bled Cry ¥ ThH
3ODRAAL MO RLIBFUOHEELFR DAL TWD, £ Cry b U IXRERY)
BOHRG ERE EOZRIEE FAL T EZ N LTHEGT B2 TEY, £<ITh
FRENCEHT D3 2OV —THEEOL—7"1, 2, 3) NZRIETEREBNLOA ) 7ol &
2o TG, BlziX, BB BB ) FF R CrylAb IV —7" 2 Z2h L TZRIEO S K
NYUERE RV BICHAET 5B Z LN TV D,
ARWFGE 7 N—FI3BCA A B B () F7 5 Cry4Aa DR 2D TR Y )L —7 275 CrydAa
DR BIEVEICEHERE G LW L 2R T 5/ R 25T\ 5, —F Crydha b CrylAb &
MR+ 3R eEEE S Z 0 b V—7 2 R REFERENL L L CTHERETX % TTHE
PEIZRE, ZOZ TN —T7 2 %WETH T LT, Crydha AROF BIEMEEZ 72D
WCH LW ZEATE D alREME 2 RIE LT 5, ABFE Tl Crydha DILV—T2 % 7
VHENRNIRT X BRI CEMR LI ERIEK T AT T ) L, T A = EICR L
THRWRRESZRTERKOR 7V —=0 72D TS, 22T INETIIED
NTFERICHOWTRET S,

B 2. X7 T 7NEOERRICET S EMARILFERINTE
OEEAN ULEKEE « AWkE)

Ml Ei Y I X7 7 (Aurelia aurita) X, $hAEMMICIZ, I X I bR
U7, A B ETE2RTC, T 74T ~LEREST D, WY 77 DOEKNTHR
UK LEZEINZ.MEBEEZ2ALEEHED ST X T Lo THKFIZ
KEH L, BERXAEREOEXBIIMHEL TR FICEEBT L, AU 7 iE/h
SRAYX Ty 7 DL RBET, HESCHAEIT L - THEMEAIZHEGHET
Lo AWICHEARKENKTFTTDE, AU T ITAHEMROBEETHDI A b
B2k (AkrbEl—vary), AbhvbIid, bxro EPMaHMKkE
NRNizXo>KEEZLTEBY, 2o TIL] A —KTFoFEHEL =7 ¢
T, EHICHELTCREKZ ZIF LR D,

BHEITZINETKL. LERAEBEET CHRELEIXZ ISR Y S
Dr/a—VREEBELL, A L=y g COFEEEEEMICRAT
Ll hAEAERICHETIEBRNT — 2 0EME2ED TE 2, A#EES T
T MBEERLEBEICLI--TEHELNEZWVWS O DOMAEHEN L., WA K
fbEFW T 7 —FICLD A%OMEORBBIZONTIHENTZ W, &5 IT,
T 4 TBEKRKICT T 4T OWEKRITE 2 I T 2 WE N IFET D A RENE
ERIEBTARENELNTIOT, 2O IOoVnWTHEEbETRET S,
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B 3. HiHle®Mm kR )V ErARARYZRAT IV « RARVT AT 7 —BOHREE
OARHfF, THREEA, ILTFFEth, IR, Rz URRKREE - W)

JVEBRHRARYT ATV « RAKRYT AT 7 —F(GDE) 1X, #MIEES Y vu ) U iFE
O 2O S TAELDKEMEDO 7 ) B0 R AR AT V2T L a—
WV E 7 U v r—-3-U VBRICIK G fRT 2FE T S, MAEMIZIIT S GDE 1E, #
FafE D U U REE B L7 7 Vv e R ARV T ATV ESRTHZ LIk ->TY &~
RRFPRE LTHAMAICEDD Z ERMOLNTWD, & ZANITHE, B HE KO GDE A3
Hiff S v, fAEMHRD GDE RNV IEERFREEZ AT 5012 LT, #ihko%
GDEIZZ VErARAKRA /v b= r U kakARal e BRI T 28R 7
DIRISHERH LS 2obh 5, T7hbh, IR O GDE IXRED 7 U ' r Ak Ak
VAT IVORMEAN Glliast) IREEZRET 5 2 LIk o T, Milaa koM R A )
T LHEELRMAEFLEZONTWVD, AWFETIE, & M7 LORRIZE > THEES
A7 7 FE¥H D GDE @ mRNA DAk 53 Af 2 FEM gt L7c, £7-.2 M E @A Tdh 5 GDEL
& GDE4 |2 H L., — IRIEIE O LA O R AT 24TV FRICIHALAE O ReaR i 2
29 GDE DERFEDOBLE G | THILEIZI 1T D GDE OIFBUEIT 21T > T\ D,

B 4. +F /% (desculus turbinata BLUME) FERZAR Y 7 = / — )Lk OREERENT &
PR bAE M

O/NIZES Y 2 RFFEEN Y, HIROEA > °, BEEPR Y, B — > ° ((FRE, °BR
K- AEmL, EBECOKPE - #E, ' BRREEE X —)

HAPE N F / F (Aesculus turbinata BLUME) OFET, 7206 MNF ./ 23, ot 0EHF
ODESBBEHERELTHHINTWS, TOHEG, BHETICE. BrokzfEdh sy
DIREWHEZ L TNWD, AFETI—TTlE, BRKEE L THERESINTWAREEZICERL T,
AVEEER TREA 2R T ERERERTFE2RR L TW5S, TOHRT, RU 7=/ —)VEOHE
T EHIBALERICDOWTHE 5, MF/ FEEIDBKIM LAERY 7/ —)VEZE, W&
#|Td % Diaion HP-20 1% ?® Chromatorex ODS 1024T D H T A7 O T T 7 4 =12 X D4
EL7/z, I5IT, /B5N/RY 7=/ —)VESME, Sephadex LH-20 H S L7 O NT 57 4 —
2K O 3 DOBESITHEES NIz, TS DBERD DAL EREE DB fED =0, < b v 7 A8
L —H =Bt 4 Ae-RATR A E B et mdigik s o 57 4 —- L bR
L—AF ACEBESEHC KD EEGECRHEKRXZMITL 2, TORR, bF/ F/EORY 7
=/ —IDOERMT, BEEHOR) 7z /=IO~ THd 707 > T 2P ThHolz,
NSF BED B-ZA 7 WWMATHERBMNN _EIEEGLE AT T O 25 —T )N A
BEAETHZENHSNTEo7z. £z, EAMORY 7 x / —IVRSITIE, WL ER N
MBI Nz, LEXD, TN5 O E {EEREEFESCT U —F 2 H)Ix ENIRR & 7522 BIEDFE
FEIZ S 5 P RIEAMBIEMICHIfF TE 52 F AEiEERRRT ENWA 5,
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B 5. bF/FEEERDORY T/ —)VIHT K2 HEE &R OIEILEESE D E
OARFZN ' /NI 20 #BOEA > ° BB BE—pk > ° (HFRE, *BRK - &
L, CRECKRBE - dEE, CRIRRERT Y —)

~F / F(desculus turbinata BLUME) Offif (bF/ 3) Z. fHfFCHFOEH TR EDOBIEEF
FHZRIA T 5B ICEMIN TRETOREE L TN/ FEENEL 5, KK IV—T Tl &
TE BB O 7B O BLAD S M i O 2387 B F QMG HE I DO WAL 2 H# % & M iee
WFZmBRL TWD, AT, bF/ FREZHKMELZHDIZDNT, BEIHERERD
a-73I7—tEa-ZaTy—t, 2L T, BEMCEZOMEE )X—EITHd 2 HEEEZ B
L. Mtz 2O L7 0 757 4 —ICK D5 H, WHELUBNS, FBEEBXOIE
B OHEER I T HABESZFRLE A, KO EWHEEEZRTR T EGHEORY
T/ IV EEDEM RSN, TNSORY T ) —IVME. T TN — )V ERERK
BiLEd2707 b 7222 THD, BEGDOB-F A1 TORBEOE DITMA T _HITHEME
LA AT OA2H—TINAERIHERS NIz,
BEOR) 7/ =V DSE, BESENEGWEE, XKORWEEEEZRITHEHANEHIN
oo a7 27— COMHFEEEICEAL T, EEEORGWRS TR LZEZ A, 10 ug/ml LA =D
BETHRFIREETH L7 WA — X EFEBEEOHEESEZRL k. £z, BIENTORY
Tz /) IV K BRI O MHIER 23 2720, ¥ U Az AWl aniil Bz 17 -
oo TORER, bF/FHEEARY 7 /= WIETSIVY a > O EICX S ik O IERE
fiL LD EF B ZITHHIL 72,

B 6. IMP ii/K#EEE DIERGMIE Iz 1T B &% E
OFNEFAE, s, REET. KPRz, EEdRA UL &K « AV EFRS)

[Bf9] Inosine monophosphate li/K3EE%3% (IMPDH) |X. Inosine monophosphate 7>5
xanthine monophosphate ~DZEHLZITH Z LIl L »C, FT7 =X T LAF KD de
novo H GRS ORISR L L TES Z Mmoo Tn5d, SN/ 7=rX7 1
A F RiE DNA R° RNA DFERRHNL & LTI TR, 6 X VT ER ED Y 7T REY)
B a2 LT, MIBREHERFICIA S BboTnA EEX LTS, A T,
IMPDH D iE /5 CDIEBL/ & — L RNR IR IS I 1 D A BR) 2 el 2 8 5 729
HTERBEME LT,

(515 - #5R] IMPDH & R 7 BIZxt T R U 7 v —F G ER LTz, ~ o A&
AFERR 3T3-L1 MU O AE IR /3 (L FR 2 351F % IMPDH OO JE BLZAREhIZ B9~ 2 iR b 217 -
TG R PRI RWEBL RO b7z, S HIZ, IMPDH PLEHI T % mycophenolic
acid DIIMEERL, E72 L b v 7 A )L ZIEIZ L - T IMPDH A fH 5 B9 S B S 72 3T3-L1
Ak 2 fERE U | BN RISk 2 B A et Lo & 2 A IEMIa o3 {biEFE 4]
HIZBWTHEERERHZH > TWDH Z EnRBg I,
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B 7. EBEXIUB6EEUCLDKFICEIT D EEFIEAFEEH
ORMEE, KMz, KEERSE, BFEEE, MEGA (LB KREE - AWER )

(B8] Daifx %, v 4 X 2 B6(B6) BEROH N AN KAGHESS 2 B8 12 il 55 2 & %
AL, 512, B6 73 PPARy °NF- kB 72 EOBNEFHIZ/ERA L, B 782 i3
HAREME AR Lz, & 2 CANISE TIiL. B6 O RIGIEEMHIMARE DM A2 B L LT,
FEAME B6 BEHUC L 0 KAG CRELEENT 581 7/ % DNA microarray %% VW CEER
(CERFR L. B L7285 T OMBERIT 21T o 7=, [51E, B L O%ER] 6 @kt S 7
> MIB6 Rz &% 21 HHEBIRSE7-%, RN B6 & LT 35mg/kg @ pyridoxin HC1
o EREL A AME RERS S CHRBAEIT B RZEREE LTo)., KRIBMAMRH R
mRNA DFEHL % DNA microarray EIZ K U AT U725 . B6 EIFEIC W TRELBA 35
[A+ & LT SPI-3(serine protease inhibitor clade A member 3N) ZHiff L 7-, TNF«
FIBL L 72 & b AS G B 3k HT-29 AR C SPI-3mRNA DI HLIXTAZE (ZHI N L 72 A3 . B6 1% INF
a |2 & % SPI3 mRNA DI BIFHE 2 L7z, & 51T, 4 HEHEME Wistar 7 » MT Img/kg.,
B LN 500mg/ kg OEAEMEB6 % 5 ME H HEIR S E7-%, REROMHIT 21TV, & B6 &
FEO KRG CHBL LF9 5 laminin v 2 Bis 1 & B L 72 RICOWTH TR
HT D,

B 8. Hydrogen peroxide-dependent photocytotoxicity by Phloxine B in human
leukemia cells

(OHang Qi, Hiroshi Takano, Yoshiyuki Murata, Yoshimasa Nakamura (Div. Biosci.,
Grad. Sch. Nat. Sci. Technol., Okayama University)

Phloxine B (PhB, D&C Red No. 28), an artificial xanthene colorant, has been
used as a red coloring agent in drugs, foods and cosmetics. We previously reported that,
in addition to singlet oxygen, hydrogen peroxide (H,O,) derived from the Type |
radical-dependent reaction also contributed to the PhB-induced photochemical events.
To gain further evidence, we examined the effects of antioxidants on daylight-induced
photocytotoxicity by PhB as well as H,O,-induced cytotoxicity in two human leukemia
cells. Among them, methionine, a hypochlorous acid (HOCI) scavenger, significantly
attenuated H,O;-induced cytotoxicity in HL-60 cells but not in Jurkat cells. There was a
significant difference of sensitivity to H,O,-induced cytotoxicity as well as
PhB-induced photocytotoxicity between these cells, whereas their susceptibility to
HOCI was coordinate. These results strongly suggested that myeloperoxidase,
specifically expressed in HL-60 cells but not in Jurkat cells, might play a pivotal role in
the H,O,-dependent toxic mechanism in HL-60 cells.
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B 9. HTLV-1 A3E(L T MAEKE MT-2 O F AFKIREREMREIZ L 27 8 b — v 2Bk
Bz oONWT

ORTHAE, IWAtEF, HZEW, BREF, EAZE, KBIIE OHRFERK - #4E5)

(HE)] G (7 AXRZ L) BEEIT 30~50 EOEBRYIM 2R CEEPREZ 5 ZEZ
728, FAISFEEFRIEBRICHIEEREORENELC TS EFMHEL, GEELa
NDT ANA MERERMEEICK 5 0EFNE L ZREL Tnsd, TNETITE bk
N T RlIfE F1 s ™7 1 )L X HTLV-1 AR3E{b T Mgk MT-2 28, 7 AR A Mo —fETh
LHHEA/H (ZUVIAI) OEREEMHREICX DY RN A 2FET5 5T, K
BEEMBEICXO TR N2 APt Z2ESTS 2R LZ, T2 TAPISET
2, ZUVEZALINKOREEREGENVWEAGR (VO RIA4 M) BEICLD MT2 07 R
M= A7)V e THIEZHNE U, [HiE-#R] 7o RFI1 b
EEEERE I MT-2 oMMz A &K ENICTE TS, B ANN—E31EE Lzt
9% DNA B EICK D VR b= ANFE I N, KIBERENEE T, BEHAB»S
K8 rHZRIBITHET RN AFHEEZEFIE/, DNAA 7 0O7 LA fEITICEX
DZVIZANBEIOErOY RIA MitERICBWTHE L THRALEHT 2B TN
FESNZ. WTNDOT ARZ MEHEICOWTHEEEENRHZEICID MT2 D7 R b
—JABEERETIETHY, 2OXDITL TEU 205 RENPUES G ERmED —R
ER B EEMENIRE I Nz,

B 10. Suppression of adipogenesis program in cultured preadipocytes transfected
stably with cyclooxygenase isoforms.

OXiaoqing Chu', Li Xu', Kohji Nishimura?, Mitsuo Jisaka', Tsutomu Nagaya',
Fumiaki Shono®, Kazushige Yokota' ('Dept. Life Sci. Biotechnol., Fac. Life Environ.
Sci., Dept. Mol. Funct. Genom., ’Center Int. Res. Sci., Shimane Univ., 3Dept. Clin.
Pharm., Fac. Pharm., Tokushima Bunri Univ.)

To gain a unique insight into the specific roles of the COX isoforms during the
life cycle of adipocytes, 3T3-L1 preadipocytes were stably transfected with a
mammalian expression vector harboring either cDNA coding for murine COX-1 or
COX-2. The cloned stable transfectants with COX-1 or COX-2 exhibited higher
expression levels of their corresponding mRNA and proteins, and greater production of
PGE,; upon stimulation with free arachidonic acid or A23187 than the parent cells and
the transfectants with vector only. However, either type of transfectants brought about
the marked reduction in the accumulation of triacylglycerols after the standard
adipogenesis program. Unexpectedly, aspirin or other COX inhibitors at different
phases of life cycle of adipocytes failed to reverse the reduced storage of fats. Taken
together, the results suggest that the sustained overexpression of either COX-1 or
COX-2 resulted in the interference of adipogenesis program through a PG-independent
mechanism with a different mode of action of COX isoforms.
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B 11. Action of prostaglandin D, and its stable isosteric analogue on adipogenesis
during the maturation phase of adipocytes

OPinky Karim Syeda K. Fatema', Abu Asad Chowdhury', Mohammad Salim Hossain',
Kohji Nishimura®, Mistuo Jisaka', Tsutomu Nagaya', Kazushige Yokota' ('Dept. Life
Sci. Biotechnol., Fac. Life Environ. Sci., *Center Int. Res. Sci., Shimane Univ.)

Several types of prostaglandins (PGs) are synthesized in adipocytes and play
different roles in the control of adipogenesis. Recently, we have shown specific
expression of lipocalin-type prostaglandin D synthase (L-PGDS) and endogenous
synthesis of PGJ, series, the dehydration products of PGD,. Moreover, we developed a
specific immunological assay for PGD, using monoclonal antibody for
11-deoxy-11-methylene-PGD, (11d-11m-PGD,), a novel, chemically stable, isosteric
analogue of PGD,. Here, we attempted to study the additional action of PGD, on
adipogenesis in cultured adipocytes using this stable analogue. When cultured adipocyte
were treated with various PGs in the presence of 1 uM indomethacin during the
maturation phase after the differentiation phase, we detected effective up-regulation of
adipogenesis by PGD, and 11d-11m-PGD, as well as PGJ, series, but PGE, and PGF,,,
failed to reverse the decreased adipogenesis by indomethacin. The analysis of mRNA
levels revealed constitutive gene expression of DP1 and DP2 at all stages of life cycle of
adipocytes. This result suggests that PGD, can interact with membrane-surface DP
receptors other than nuclear receptors.
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C 4. TGGI and TGG2, myrosinases that function in ABA and MeJA signaling in
Arabidopsis guard cells.

OMohammad Mahbub Islam', Chiharu Tani', Megumi Watanabe-Sugimoto', Misugi
Uraji], Md. Sarwar Jahanl, Choji Masuda], Yoshimasa Nakamural, Izumi C. Moriz, and
Yoshiyuki Murata'  ('Div. Biosci., Okayama Univ., “RIB, Okayama Univ.)

Thioglucoside glucohydrolase (myrosinase, TGG) catalyzes the hydrolysis of
glucosinolates to produce isothiocyanates, thiocyanates and nitriles that are involved in
plant defense against insects and phytopathogens. TGG1 and TGG2 are remarkably
expressed in Arabidopsis guard cells. In this study, we used tgg/-3 and 7gg2-1 single
mutants and ¢gg/-3 tgg2-1 double mutant in order to clarify whether TGGs function in
abscisic acid (ABA)- and methyl jasmonate (MeJA)-induced stomatal closure. The
myrosinase activity in leaves of tgg/-3 tgg2-1 mutant was significantly lower than that
in the wild-type (WT). ABA, MeJA and H,0, induced stomatal closure in WT, two
single mutants but not in tgg/-3 1gg2-1 mutant. Exogenous Ca>" decreased stomatal
aperture in all mutants like WT. Moreover, ROS production and NO production were
stimulated by ABA in guard cells of these fgg mutants like WT. These results suggest
that TGG1 and TGG2 redundantly function downstream of ROS and NO production
and upstream of cytosolic Ca”" elevation in ABA and MeJA signaling in Arabidopsis

guard cells.
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C5. Role of proline and glycinebetaine on glutathione-associated enzyme

activities under cadmium stress

OMohammad Muzahidul Islam, Md. Anamul Hoque, Eiji Okuma, Rayhanur Jannat,
Mst. Nasrin Akhter Banu, Yoshimasa Nakamura and Yoshiyuki Murata (Div. Biosci.,
Okayama Univ.)

Cadmium (Cd) stress induces the production of reactive oxygen species (ROS)
and methylglyoxal (MG), and causes oxidative damage to plants.
Glutathione-dependent defense mechanisms can play an imperative role in the
detoxification of ROS and MG. We have demonstrated that both proline and
glycinebetaine (betaine) mitigate the detrimental effects of Cd stress. In this study, we
investigated the effects of exogenous proline and betaine on cell death and activities of
glutathione-associated enzymes such as glutathione peroxidase (GPX),
glutathione-S-transferase (GST), glyoxalase I (GI) and glyoxalase II (GII) in cultured
tobacco BY-2 cells exposed to Cd stress. Exogenous proline and betaine suppressed cell
death under Cd stress. Cd stress caused a reduction in GPX, GI and GII activities, and
an increase in GST activity. Exogenous proline and betaine alleviated the reduction of
GPX, GI and GII activities but did not affect GST activity under Cd stress. Neither
proline nor betaine, however, had any direct protective effect on these enzyme activities.
These results suggest that both proline and betaine mitigate Cd toxicity in BY-2 cells by
increasing glutathione-dependent defense mechanis

C 6. Exogenous proline and glycinebetaine improve salt tolerance via modulation of
antioxidant enzymes activity in rice seedlings

oMuhammad Abdus Sobahan', Carlos Raul Arias’, Eiji Okuma', Yasuaki Shimoishi',
Yoshimasa Nakamura', Izumi C. Mori’, and Yoshiyuki Murata' ('Div. Biosci.,
Okayama Univ., “RIB, Okayama Univ.)

Application of exogenous proline and glycinebetaine (betaine) confers tolerance
to plants under salt stress. We used rice plants (Oryza Sativa L., cv. Nipponbare) to
investigate effects of exogenous proline and betaine on contents of malondialdehyde
(MDA) and activity of antioxidant enzymes. Salt stress increased MDA contents in the
absence of proline and betaine but not in the presence of proline or betaine. The
activities of catalase (CAT), glutathione reductase (GR) and dehydroascorbate reductase
(DHAR) were increased by salinity but superoxide dismutase (SOD), ascorbate
peroxidase (APX) and peroxidase (POX) did not changed by salinity. Proline at 5 mM
and betaine at 1 mM increased CAT activity and 1 mM proline and 5 mM betaine
increased GR activity under salinity condition whereas 1 or 5 mM proline and betaine
decreased SOD, APX, POX and DHAR activity. It is suggested that exogenous proline
and betaine mitigate detrimental effects of salt stress via modulating activities of CAT
and GR rather than those of SOD, APX, POX and DHAR.
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