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Abstract

Acetyl-CoA carboxylase (ACCase) is one of the key enzymes in the fatty acid synthesis pathway. In
plants, ACCase is the target of various herbicides. This paper focuses on acetyl-CoA carboxylase
inhibitor herbicides. A brief overview was given, including studies of the species and use of ACCase
inhibitor herbicides, as well as ACCase target resistance and rice non-target resistance.
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1. 818

LTI A R 1L (acetyl-CoA carboxylase, ACCase), et BB ML & S FE T IR IERE, 78
RN S5 UL TR A VAT BN AR A I FE. ACCase B =#Br 4, RIAEMIERARIEE
{4 & 1 (biotin carboxyl carrier protein, BCCP). A4 & ¥ 1.1 (biotin carboxylase, BC) %2 %t #% # i
(carboxyltransferase, CT). T ACCase X[ HEHMI I IE WA KK E BA REIEMN, Kk, KZAF L ACCase
NEERR, TERBEH T — RYIBRE], ETgET 25,

2. ACCase HEIFIE L
2.1. ACCase By

TERKER S FE) R A7 AE Wi Rl ACCase (LI 1), B[] 5 A4 ACCase 157 )ii ! ACCase, FiFiiFZ 5[] ACCase
#SH BCCP. BC. CT ZHk[1], fHFith CT 45tk o-CT F1 B-CT 4lpk[2], [FJ5i A ACCase fi7 T [d]—
2 MEE b, gk TR M ACCase SRR T ASFIfKEE, BE %L K%t BCCP. BC. a-CT =
AN T T, HZHEEFTE RNA BATRIER T, @4 M mRNA; # 7k, mRNA & #figE
B 2 B I E R T 5, IR R RTAR S . SRR B-CT WAL i A R B dmid i), Ak &
5 p-CT WA —jhn TA =t mif3 8] ACCase H &1k, B AMAFE, B m 0 &, i LA S M E[3].

BC BCCP  BCT

ACCase (heteromeric form)

¥
acetyl-CoA —+  malonyl-CoA — — - fatty:f::ij/
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E‘“*%x:&__zljf’c"i - Cytosol
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Figure 1. Two types of ACCase in plants [1]
B 1. B ACCase [1]
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2.2. ACCase BYE{L

5 ACCase A7A4ET- 40 « X HAEY) SLARRASRL L7 A4, A2 Tt fAr . [A]5i 2 ACCase 17 £
TEhW. WERE. BEER K2 RSy, AT I 4] [5].

BRI, AEARARHED AR i, AR A ACCase [6], {H ACCase 212 /7414
Pz AKREAEARRERE)— R, —AEERAR Y, HFikF ) ACCase St ACCase
FILBR T HIFEETE N 73%. AR, FiAHK) ACCase X T-HE WG TR IE 5 1K & O AN T BBk IK . ik
41, ACCase A7 £ )5 ANEEA A i 2 3 A 5 i A (s O th A A7 AE 1, e TSR 2R4K[7] [8]

3. ACCase 37 26 BRE 7

ACCase il 71 ZEBRHLAH LT 20 tHa2-E AR ], TR B B 77 8 48 T X7 A ) v ) i B4
fil, RAELERGFHTRARRRFHEY . XERRER KRB 5 A=K, N EARANKRER
(aryloxyphenoxypropionates FOPs). ¥ . {2 (cyclohexanediones DIMs)FIZREL ik BEIbK S (phenylpyrazolin
DEN), .+ FOPs 25F1 DIMs 4 & i =i -

3.1. FEFERBREEF(FOPs)

75 B AN IR IR ISR H 72 A b w F R AL I REAT A 1, %A FPRE 2,4-D A 28RS,
A S RAT R T 58— 4> FOPs KER &7 RER(ILIA 2), ZJFZRERF A+ . AW 5 i
FOIF A HORO] [10]0 AR AT = RIS L i 5

FREHER ) IR R SR, R TGRS B R RECRCR A L [11] . A mih e, 2B f
RImAR B R R IR ST IR . SURE B TKREH, 2RI KR I 52 1, i 52 1k
LA B = BRRE D RE, B BRI A 5UR AR SO AU R B A I BT 7 B R AR —
FEMBEAIE, Bk, EFEEE.

77 AR A A R BR AR GR s B AL FOPs SRERELFEF 4N TRlRSE, SR S =i
WS (HIE SR S I R BN, WP PR, DRIEAN R By ik, T B 2 WML - . B B 1)
R, JCWRR TR KA AL RN L S A N 2 R R [12]

Yo { ) oo

Figure 2. Molecular structure general formula
of FOP herbicides [2]

& 2. FOP &5 FLEiE[2]

3.2. FE=EAZ(DIMs)

PO AR HAE IR A A E B AT 70 SRATF A, A8 2 BT 2 R A I I I 45 44 51N 103 1) 2 0
RO, W) A SR S, R TR SIS . — R R AR AR A B DA X R S VI R
Bz &3t i R AT E, HFEFEEC. ik, FO RSO E )BHER TR, B
ZF e PE D RCE N R

MO I RER R BA AR RO RE K MR BTFUREL: A —Fn] DU ERs MR 7 i
RS A mR T Bk 5l AN B3R O Ed ) 5 54

IO SRR R 25U B SR K o A P IR N R S RS BR AR L [13].
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Figure 3. Molecular structure general
formula of DIM herbicides [2]

[ 3. DIM KBREF 5 FEEHi@[2]

4. BBERIE RARSAR I

FE TR 2 5 A 2 BURAE U™ ) fie E 2R IR 2, 2B BAT Wi BESE 5 JTHOMEN, B AT Rp SR bl I
TR RE, & BB IS R AR, T i P R 50002 A N IR BRI R 22 5« el R T B 2R/, A
B I P B A AT 2 (A B H P A et R BRI BR SR T O BT AR e —,  HL 3 24E
FAL R B, AL SRR 2 AR A BN — SRR AT, IO 5 A Bk — R AR AR b T R A
J T B, AR 2 A BN ACCase I 7S KR HE AR P AR U

2N ACCase BRI AEPUERINLH EZA PR SEARPIVEM AR L. SERAEFEARHUTEAA
b, d T AR AR A R A VA % AR B BE SRS A SR R A B A IR, R 7K L B A R
PR .

HEARPUE R Z IR DN, IF H P A RN H brll . ARREARDUME W] BE A th i i A 5 i
M, I REEAE B B 5B BUR R, AR R (e SO, R PASO PR AR B B &
TIREEABEREAT o 28 I BLAOAR 2 — SRR P BRI OB TS 565 — e B 253 (K B 2 7 W4 20 = i B i
iz . = BN ERE N Eahis, W8S 0 TR NGB AN A 1] . 5 DURY BUg s Ktk —
A B B I A R] B Y 3R HE 731 [14]

4.1. ACCase $FrE R A REBRALS

ACCase Il ER I HIFEARTUIEIGEE 2, HMRHEREW AR E B L4 50, i R HRIX,
I EACRE I R PR BR B R A . AR AR P IX — AR RSN A A B BRI AEVE AT, K
I A AR SR I FEAR PR HEAT A28 AT o A REAR T AR R A B L ) PR~y DX A R AR [ 7 XA
B RIRAL [ 2 A RAS, FEDEA )i RAR, A SR AR B > T A S R AE BRI R A B, EIEA
SRS, T RS 2% S0 B s = A

17588 RILRZ FXE ACCase #MfiFFISEER I EPitE, HRPIVERTRES 1781 A1 2096 1o (128 2k
PRI AL RACATK[15], BRI 1781 A7 i) S S IR R AR N ST EIR s 2096 A7 il I H AR RA AN N AR - 1
b, IBAFAE 2041 K7 ) 57 ST A IR R A B B = IR T AR B 1 DL 55 - ACCase 11 711K B 5057 B 2%
HARRTFIIAE 7 MMLERAERBNAR 1), ZEERILRRIIEA B R A RALH 2 82 5D 7575 H L
F AR 2R F P PR 16]

4.2. ACCase #3772 PR B 7 B S BE AR ELARET AL

AW TR IUKREXS ACCase 1| FHISKER H 7 R G MR I PLIEN LI WUR S B AS S X T 28
KAEVE A E N HIR IR A SRR, SURCE B 5 A Oy U o IR B Bl (0 TR KRS 2k
BRMEIL AT R0, ST BeAh, TR TR TR 2 B 550 L2 A I i e 7% il 4k 2 g
RBFAL R ILA, HAN KRBT FERE, &R —MRIER[L7] [18] (LI 4).
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Table 1. Amino acid substitution sites for weeds to develop resistance to ACCase herbicides
e 1. ZXEXF ACCase HKIREF =i AR B MALS

Amino Acid Subs Species Year
Leu A. myosuroides 2002
1le1781 Leu A. fatua 2002
Leu L. multiflorum 2005
Cys A. myosuroides 2005

Trp2027
Cys A. sterilis 2007
Asn A. myosuroides 2003
Asn L. rigidum 2003

11e2041
Asn A. sterilis 2007
Val L. rigidum 2003
Gly A. myosuroides 2005

Asp2078
Gly A. sterilis 2007
Gly2096 Ala A. myosuroides 2005
Trp1999 Cys A. sterilis 2007
Cys2088 Arg L. rigidum 2007

CN. F : O~CH,COOBut
: ~0 CN F OH
Cyhalofop-butyl U )Ij
(0]

Cyhalofop-DP

CN F O-CH,CO0H
T = e
Conjugate
0
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HN-C F O-CH,COOH
—’ )
0 Conjugate

Cyhalofop-amide

Figure 4. Diagram of the resistance mechanism of rice to cyhalfop-butyl [19]
B 4. kEx B mER R IENEEE[19]

5 RE

RV, AEN 6 KM EEWZ — KA, 2T B ER R HREICR, 2F5F HIkk
KRR AR A A . A SRR GUPE AT SURARSE AR TR R SO ELBEON T 8, JF HAN S I B0 Rtk i
SEPA I, N AR S A S N2 o T HHLR 51 4%, ACCase JRAi 71 Bk 55t o 747
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WU, R HACRY, VAONEERR AT FRR BRI T oy & . AR I 4 M 7ETT e ACCase I
PRGEBEAL A RARMIGTIERT T, W RE G BT ATk A o

E&WE

AW E K E SRR T (2017YFD01005050103); K EET 2018 AEHIAC Al 3 Rtk %

BIET B BL 15 (ITTRRS2018003) %% By«
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