w3 8E EAAEBIORTEFN-CoA INEXFTT—F
OVEMEIT R 5 &

3.1 FFi

RYHOBERE. TATOMBEOHEACIREEDRBIZERERRHERZLT
W5, Fiz. MHOIEERE., Dy 2 A0 LD RHEBOBBERBMERS, =k
CAR-OBEERFBBELLTH L<MBRTYS (Murphy, 1999), —i#ic,
MY OREMETS5ERBEL, VVBEEEATr—ATHE, THhbEDIEY
CHEOZBWELHAL, EEFOERBREZHIFELTVWEIDTHS, —J,
LZREOBEEHMETIENBOASRIL, HH THRARE Ota Rl
k) TITbhTna, IBIFEE @ Rz sufulg bR & PR NE 15 ik o Z /4 b
B0, EMRBITEETH Y LT acetyl-CoA b A F— 935 (Murphy, 1999},
F i, BfkfED Co, Rk L  BIE S RBIZEKHLT 2/ BEROM
FMEERDIEP Y TR, BRSO TEDOHBEHETHH S (Heldt,
2000), fEM5ER 4 A AL Tk, RAIZ acetyl-CoA carboxylase (ACCase) {2 L ¥ ATP
& W L T acetyl-CoA 23 7 Vil % 214k & 1T malonyl-CoA |2 %2 % (Heldt, 2000;
Ohlrogge and Browse, 1995; Fig. 3-1), €I < KIS T CoA B TF %y VT
Z Ny B (ACP) & A#L T, malonyl-ACP &K1+ 5, LT, =D
malonyl-ACP & acetyl-CoA 23 & LT AR LABEM N NADPH IC & P BT &Eh
Teth, BAAKRBERBI L, 73/ ACPIZR S, ZOEMITRBIRTH 2 HE<
ol ThHD, TOBTELR 2BORBFLMPLEIT TV L, #Hix
RSB N AR &R B,

ACCase IZMENIMRA G OBIEBETHY , EHEALEH AL R LT3 (Heldt,
2000), TOEFREEL LT, B F VR rIF—B, EFFLrhrdis
AT 2T BBIUOEAF U INREI AN VT H LRI BEOEH0
HahblihoTWd (Fig.3-2)e TLTIDZDDHRN, TNERLOY T o=
Y hELTHERINEEBEESENEIZE ACCase TH Y, E oDy R—1iE
i o THE LB o, ZHWELHREMEE b OB —0OX vy HAEER
ACCase T 2 (Fig. 3-3; Heldt, 2000), Z OFEENREARIC L v EBESRD L.
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FERiBE DAEGAEN TERRY | BEr T2 ) VIBEOHKMEILL, Bo
SEEABRAIZLIZLD, #BRE UTHYDINET S,

fER TR LD IC, A FEHES D ACCase 25, AOPP RIS L8, CHD Rlg
FHOEHARTHED L, ZLOBEC I VTRBRENTWS, —F, giELL, 7
v F % v v ERIA fluazifop-butyl & sethoxydim D& —RMER TH B T REME M
BTz &, ¥, MAOERPKICHIREOKRBICEE LTWVA I LARBRE
nTwa,

FIT, RETHESEEEL TH B0 L A hispidum B X O\THEEY ©
HAHT FUDIEEE S LT ACCase DIFEMWEICH T AHMEIOBEZ R, 2
NeHOMEEEE~OBELRNTDIZEEBENE Lk,

3. 2 7 2FN-CoA ANKRY T —EDOEMITH T D fluazifop &
sethoxydim O E

3.2.1 B

ACCase D5 A REHEM IZ 81T B fluazifop-butyl & sethoxydim DIER R TH D &
EZHRLTWA, 22T, FERTIX, 1 EOHERPOMB I ZBIMED
R HHEME VT, ACCase ILH T HMADHBEW L LIKLY, fEAA
BoRh L BHREFLOMBERERNTOIZLEBNELE,

3,2.2 BBE FEE

<kH >

HEERIEY © BREEME A hispidum ;= oN2 (RTER)

fit =y Py (RAREEEBR)

fEp3RAY . Fluazifop ; Sethoxydim

Fluazifop {acid) OFiEIL 98.6%Tdh - 7,

<HE>

TRy (—EH., REX3IAE), oVRY (ZEH, HEFRIBE). B
LN A hispidum (2~4 3ERR, HIFEHN 20 BRE) OEFMAMRE Sg WO
BHRERCHESR, BETCEBRLE, 30ml Oy 77— (100mM
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tricine-KOH, pH8.3, 3% (v/v) glycerol, 2mM EDTA-2Na, 5SmM DTT) ##HhL, &
BIZEBHL, 4 GOV —ETIRIB LA, I8HEEZ. 30,000Xg, 4CT 30 SfEL
L. FBEE2BD I T u— R (miracloth) TIRE Uk, BIE2 45%0 81 ¢
WML U3, B30 aMB#H L, T0H. BT 12,000X g T 30 45 HE O
L, LERERELTHEONZLBSEIC 2.5ml OFMB Sy 7 7~ (100mM
tricine-KOH, pH8.3, 3% (v/v) glycerol, 5SmM DTT) % I L BB X ¥, S bz,
BRE/ Sy 77— TRl L= L 5 2 (Sephadex G-25M PD-10 Columns)
"R U724, Bradford RICK D EAEOREZWUE L, HMEHEEOH <,
BOCTRELE., EEBROTARTOBREIR4A4C, ik LTTok,

ACCase DEEMEIL, acetyl-CoA IZ[MCINaHCO; BSE W IAE N THEB T A8 S L
CHEEEE A OBREEZ2MET B LICLVERBLLE, ERIREES
1L5ml DF 2 — 7R AN, 30C, 15 53/ FZ 7 bRNCRIG &8k, RIGHE. SmM
MgCly, 2.5mM ATP, 10mM NaHCO;, 18.5kBq["*CINaHCO;, 20pl MM, 78u
BRE Ny 7 72—, 300uM acetyl-CoA 38 X U8 20ul DFREHEE (a2 ba—
PRAEK) 2F5H, REN 02ml KRB I HICHEE L, KILEE 30CT, 3
S TIRITALIE L 72 8. acetyl-CoA ORI K ¥ BUS ZBRZA. 20ul @ 12N HCl D
ML S EEELE, £V 7% 0TI THEMREE., 0.5ml @ 60%T % J
—VICEE#HE L, 20ml OASLTIOHRRB LE, Tk, £REF =2 —7% 1ml
DxF ) =N T2EEERELEBEZ MR, Tl OV rF g EREETML,
LSS THEAE ML JE L,

=

3.2.3 RLEBE

WRERICEZ MR R /37 @ ACCase EHEIE, MANC X » THREKRE
i I hzzost L, EE2FTor RO0BES, WERHEWRETHS
100pM OB THIHBERZR S o7 (Fig 3-4), BEEREOEEHET
b5 LelEi, =AY TIIAAGEE 20~300M BEThomolizif L, = F
UTHERINCRETHHBIRN RN ok b bR B LR TE AL
oM, FFRPOHELNIT L ARZICHTEWHAD Lo ElE, BE Shi20(l
DOREMIZBIT D AOPP RB LU CHD RIRERID 0B LV BT REWETHD
P, BRI THEEDE COENERFICKRE W LiF, — & L TW3 (Burton et

62



al., 1987, 1989; Cho et al., 1986; Focke and Lichtenthaler, 1987; Hoppe, 1985; Hoppe
and Zacher, 1982, 1985; Hosaka and Takagi, 1987; Kobek et al., 1988a,b; Rendina and
Felts, 1988; Secor et al., 1989; Walkeret al,, 1988b) , DFE YV \ U N Z B W T,
AN ZHEOH D ACCase RHLDITH L. =V FUKEER TV 2 REER I
fitik ¢ 2 Z EBRBRINTE, ThOORERITA XFHED L REEDIZB T3
ACCase 7 V¥ A LADOWRHLE (Konishietal,, 1996) & L —BELT Wk, &
HOMRIZED &, A FPHERITIE, BRAFITERZEDOREET ACCase BHHE L
TV B DR L, BEEITETEO R ACCase BEFEELTWD, Thiff
HTELAL, A7 BT 3 fluazifop-butyl B &L O sethoxydim O 8 — & {E R
St ACCase T B L BT S Nic, —F | A. hispidum DHE 2~4 EH OB,
BELBEREHOBVEBZONIELEZ AV, B4 2B EREAVWTE
W% 4T o 78, D B B ACCase HHIHT B Z LR TE T, MBRICHT 5@
HOBBERRD LR TERPok, THICBLTR, SHESEBERMTS
VENDHBHEELDOND,

3.3 EIFER A S Ik 7 5 fluazifop-butyl & sethoxydim D E

3.3.1 HH

14 C fluazifop-butyl & sethoxydim {2 & % = 1/ /37 O ACCase IE¥E R E PR
Sh, ABERETAOE—RERATHS 2 LSRR ST, ACCase EHOM
=i, EEMEHBRAESREMHT 2, €20 ZOHRRKREERICERT S
MEED o, "C CEBRSNEIEBEE AT, BIFR~OBRY A ERE
THRZLICkD, MEAOBHBESRR~DERERFTHIEHMLL
7.

3.3.2 ML T
<HBE>
BEAEY A hispidum ; T80 (Big) ; = Py (RAREERKE)
B0 #KA © Fluazifop-butyl ; Sethoxydim
<FiE>
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FHEDITEDRREBARICAET IR, =V N7 —FH, = Fo, 4
hispidum % 6 ~8 BHIDHED O BB dmm O Y —7F 4 27 #HEE] L, 100uM
CaCl, IFIRIZIED R # EIZLTEL, 10 HMMERZE L, SHIT 5ml OBRE
FIEHE (0.5% acetone & 100uM CaCly Z & ¥e) {218 L., 2 BFIZRA 2R X7,
£ MLERERIEIZ 0.05ml D [U-"Clacetate K (18.5kBq) Z¥EM L. 28°CT 4 MR
RE%, REAKTHESRL, Iml Do 7400 AFxa—i (1:2, viv) B
IR LT, 70CT 104 MMl L, @E%, thibBEE2RHR L, S bcmE
T38ml DI mBETas A=K (112108, vivivy BIEZEHNL,
25CTC2MREMIRE L, BoNBRE— R B OMEBEERAL, 15moy 2
074 ALREC25ml D 1% NaClBERZHRML, 3 5HEB L, 49°CT—8
HHE L. S EER, Jur 7L ABRORNEEES LSS CRIE L,
FZHHEGT 30T A2 TIREET o1,

3.3.3 IERLEBE

Fig. 3-5 {2779 & 92, fluazifop-butyl & sethoxydim {EFklz, m 37 DY —
TF A RZICBTOREERREMB LIS, = Y TREERREERRD
hizino e, Zhid BENCH#RE hi- AOPP 38 L UV CHD RREHI QIR E £ 6
FE~ORE L R ERTHY (Burton et al., 1987, 1989; Cho et al., 1986; Focke
and Lichtenthaler, 1987, Hoppe, 1981, 1985; Hoppe and Zacher, 1982, 1985; Hosaka
and Takagi, 1987; Kobek et al., 1988a,b; Rendina and Felts, 1988; Sceor et al., 1989;
Walker et al., 1988a), 2. 4. 3 Tk L 7= EMEWL, 3. 2.3 T~/ ACCase
DOMBIEROFBER LB LTEY =37 T ACCase BIREIL LV Z 53]
BTHDLEEZDND,

— . A hispidum OE . B TRLEX I IC sethoxydim THIHI Lz e @
{Z%) L, fluazifop-butyl THHBEREREFHICHG SN, LhL, =7
DFAHLHERD L, DHBENNE, HITERED WM THRRELEVWE R
biviz., EWRBOEROFEE, BLO A4 hispidum OEF D fluazifop-butyl LA
4D ACCase HMEA THH ENARANVWILDOLBRETH L, MEBICHT S
fluazifop-butyl DIEH A = A AP BB FAEREN TR I, =237 R
Tik, BRREORHCEEEARME, ACCase BHE SNLHETH Y, ACCase
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B fluazifop-butyl 35 & U sethoxydim DFE—RERA R THBH L ELZ BB, L L,
A hispidum (CBWTHE, NI DR LR DERAA N2 ATCHEORES
blebl, EMEORBHEZRESADWEMERE L b,

3.4 B

Fluazifop-butyl 46 & OF sethoxydim 2§25 & | =7 CixmAllc Lo T,
A hispidum THX fluazifop-butyl DA Lo €., BMEIRHXFTEIN, “h b0
AGBEMEYOBICEET SRR EN, AETH., BoBE8IEY
EERBLIVEDOXF—HRTHD ACCase DHBERBELELTNEDONE I I
Wat L=,

(1) Fluazifop-butyl & sethoxydim (T M & R4 0= L /32 Cid, ACCase D%
MEXAFBREANICREKFOCOR SN EORS L, MEE2FTr Fyoge
IR B WRETH D 100uM DLABTH MK BRIZR SRR o7, 7,
A. hispidum 3IEEDH D ACCase BWFE LN o D BENHER N1,

(2) Fluazifop-butyl & sethoxydim WB#kiZ, =N DV —T75F ¢ 27 TBiT
DHREESHREMBE LD L, = Ry CREZELRBEERR AR,
5. A. hispidum D35E . sethoxydim THIHI L 7273 o T O35 L, fluazifop-butyl
ThHhIBERERFNICMH S, LEL, =37 0888k<5L, A
BB S/ E < HITERBRED IuM THIHIZIRICKERBVWRIR LR,

INETORRLY, =7 BT 5MAIDOE - RIEMRIT ACCase TH
0, B~OBBRIERRERRONMICE VB 52 L, ik, Ty Fa—%
OERREMAOREMERCESICIBARLTVRVWbOLEZ LN D, ULk
U, A hispidum DFE, T80 LT 5 SIERBER R S Z & | fluazifop-butyl
DA OBRERTIIAEBTHRIR I ianz &, £, ERERNOEB-Z2ETo
RIS V. XD, IRELEARNBIICAE O TEEBEVWRENGE R D L,
fluazifop-butyl t% A. hispidum {28\ T, ACCase HELA D LY B AR P FHR
TEADXLATEREERERETbOLELZ ORI,

6b



HCO," + ATP ADP +P

Il |
(Acetyl-CoA) CH;—C—S—CoA N > H,C—C—S—CoA (Malonyl-CoA)

Acetyl-CoA carboxylase (Ij 00-

f HS-ACP
AOPPs
0 CHDs IO CoASH
(Acetyl-CoA) CH;—C—S5—CoA CH;—C—S—ACP (Malonyl-ACP)
COO-
H—I—
3-oxoacyl-ACP reductase III
CoASH Co,
CH;—C—CH;—C—S—ACP (3-Ketobutyryl-ACP)
NADPH + H" ~
<— 3-oxoacyl-ACP reductase
NADP
H )
Yl
CHi-—(l',‘—CH;——C—S—ACP (3-Hydroxybutyryl-ACP)
OH
H,0 ./ < 3-hydroxyacyl-ACP reductase
o]
CH:— C:g— C—S—ACP (trans- A >-Butenoyl-ACP)
NADPH + H* <— Enoyl-ACP reductase
NADP
CH;—CH;—CH;—C—S—ACP (Butyryl-ACP)
I
(Malonyl-ACP) CH;—C—S—ACP
i s
COO-
C02 ‘/
Y
ﬁ I
R——C—CH—C—§—ACP (3-Ketoacyl-ACP)

l

Cycle continues

|

Saturated acid
Fig. 3-1 The reaction of saturated fatty acid biosynthesis (Heldt 2000; Ohlrogge and Browse 1995).
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\\ /( Acetyl-CoA
Biotin
/ carboxyl
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0\ _,___
,C—0H  HN NH

Fig. 3-2 Model action diagram of acetyl-CoA carboxylase (ACCase).

ACCase has three functional regions: biotin carboxylase (BC), which activates

CO, by attaching it to biotin in an ATP-dependent reaction; biotin carboxyl carrier
protein (BCCP); and carboxyltransferase (CT), which transfers activated CO, from
the biotin carboxylase region to acetyl-CoA, producing malonyl-CoA (Heldt 2000).

Multifunctional structure-ACCa;
BO Btk £24 (MF-ACCase, eukaryote form)

Multisubunit streture-ACCase

BC BCCP C (MS-ACCase, prokaryote form)
Dicot Gramineae
/ MF-ACCase \ / MF-ACCase \
Plastid Plastid
MS-ACCase MF-ACCase

8 e s ’

Fig. 3-3 Two forms of ACCase occur in plants (Ohlrogge and Browse 1995).
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Fig. 3-4 Effect of fluazifop and sethoxydim on acetyl-CoA carboxylase
activity extracted from oat and pea. Activities of non-treated oat and
pea (control) were 10280:£354.45 and 461534 432215 dpm,
respectively, Vertical bars represent mean:SE,
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h

——

CA~100\O D b}
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Fig, 3-5 Effect of fluazifop-butyl and sethoxydim on incorporation of [“Clacetic
acid into the lipid fraction of (A) Adcanthospermum hispidum , (B) oat and {C) pea
leaf disks. Activities of non-treated in Acanthospermum hispidum , oat and pea
{control) were 746.83 116,54, 1398.69166.29 and 6850.42£279.07 dpm,
respectively. Vertical bars represent meantSE.
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