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Initial population Population after years of selection pressure

Hanson B, et al. Calif Agr 68(4):142-152.
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The cansecutive steps of herbicide action
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location of the target at the target the target damage, cell and
protein protein location protein plant death

pE netration

_" o (gl . e
(A) Reduced (B) ARhered translocation,
ompartmenting ’ F-d

and the corres 2onding hmnnl;.i;:nu nw-chr.nb;t._l

.‘!; Far =3
Sp
Yo
1<) -

1| (€) Enhanced herbicide
{ metabolism

"

E

By

o

L @

(D) Compensation
of protection

(E) Tarpet overproduction (F) Tarpet mutaticn

TRENDS in Gereics

N i
B N mnm™T
Frunimers

Vrbnicanin, S., Paviovic, D,
& Bozic D. (2011). Weed
Resistance to Herbicides.



5-16EEIN Rt ER R -3 -0 ER S BL B GE
(EPSPS)

5-IFEX AEIAER-3-HERESKEE (EPSPS) EM4&Y (HE. ER) ISSEYPEE
REEZRIRER S KES,

CO,H ® co,u CO.M

H
) © EPSP 5]
q\PIO é\ " Q‘P,O cyoa synthase \_q. ; @\q X o Q\P;D é\ CH, n@
Bo..-r ‘ho‘-.' ; O'H Qo# *\oJkr * col —'ﬂr 0; \.n‘.' ; Ok(

FERG-3-BEES BRI TS T I EER SRIETLEN 5-JEEE TV A BB AR B R - 3- TR

EPSPSIE{(YRI hiz



SEHis

EHE: (IUPACHEFR: N-(phosphonomethyl)glycine) 22— & XKEMKRER. —hE
ML EY) (BEREY)  BoiHEYsS- %R REE SRR - 3-8 S iR (EPSPS) RIE
EFH., ERRERNEEHZLEATE1970FEKINAY,

O OH

.



HH

FH

LM B F A IR IP A 5 PR

Imstitute of Plant Protection(IPP), Chinese Academy of Agriculiural Sciences(CAAS)

EPSPSE5193



EPSPSEIS3th

UniProtkB - P05466 (AROA ARATH)

DISpIay D Help video % BLAST &)Format @ Add to basket @ History
Ent
%Efﬁf?’_ﬁu Protein | 3-phosphoshikimate 1-carboxyvinyltransferase, chloroplastic
Publications Gene At2g45300
Feature viewer Organism | Arabidopsis thaliana (Mouse-ear cress)

Feature table ni ] ,
Status | *d@ Reviewed - Annotation score: @@®0OO - Experimental evidence at protein level

Arabidopsis thaliana gene for 5-enolpyruvylshikimate-3-phosphate synthase
(EPSP)

GenBank: X06613.1
FASTA  Graphics

N Go to: [v]
A=
LOCU3 #08613 2763 bp DA linear PLN 14-NOV-200&
DEFINITION Arabldopsls thallana gene for S-enolpyvruvvlshikimate-3-phosphate
synthase (FPSP).

ACCESSION X06613
VERSIONW A0enl1s. 1
EETWORDS S-enolpyruvylshikimate 3-phosphate synthase.
SOURCE Arabidopsis thaliana [thale cress)

ORGANISN Arabidopsis thaliana
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RiEtREIEERMEYAIE® (Convolvulus
arvensis L.) SYEHBREEMSM, 5FEER
NVEHLIEETY (A. thaliana) , +=F&RHE
YD (B. napus) , pnEMEYIEDD (S.

lycopersicum) . YRE (N. tabacum) , 1=

AP AER TR BN,

100

Brassica napus (Rape)

=0 lanum lycopersicum (Tomata)

Comaohulus anensis (field bindweed)

Arabidopsis thaliana (Mouse-ear cress)

0.050

1ao

Micotiana tabacum (Cammon tobacco)
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NCBIERS | CDS
Rape Brassica napus X51475.1 278..604,826..1070,1148..1301,1671..1885,
1961..2078,2435..2645,2723..2784,2866..3
084
Tomato Solanum lycopersicum M21071.1 190..1752
Field bindweed Convolvulus arvensis EU698030.1 1..1563
Mouse-era cress  Arabidopsis thaliana X06613.1 379..717,805..1049,1135..1288,1523..1737,
1819..1936,2076..2286,2362..2423,2510..2
728

Common tobacco Nicotiana tabacum M61904.1 119..1675
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Nicotiana tabacum (Common tobacco)

100
Solanum lycopersicum (Tomata)
Convoblulus arvensis (field bindweed)
Brassica napus (Rape)
100

Arabidopsis thaliana (Mouse-ear cress)

aceo

RIEERRRFYIEN



ARLZEMEE

ALK

Rape Brassica napus P17688 516
Tomato Solanum lycopersicum  P10748 520
Field bindweed Convolvulus arvensis B3GGJ9 520
Mouse-era cress Arabidopsis thaliana P05466 520

Common tobacco  Nicotiana tabacum P23981 518
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Solanum lycopersicum
Brassica napus
Arabidopsis thaliana
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#f Program: needle

# Fundate: Wed 11 May 2022 15:58:24

# Commandline: needle

—auto

—stdout

—asequence enboss_needle-IZ20220511-171304-0924-25184874—pnlm. asequence
—hsequence emboss_needle-I20220511-171304-0924-25184874—plmn. bsequence
—datafile EDNAFULL

—zapopen 10,0

—gapextend 0.5

—endopen 10. 0

—endextend 0.5

—aformats pair

—sruclectidel

—srucleotide2

# align format: pair

# Report_file: stdout

radegadedegagidegagidegagidegifided ifidid fid it adig agigogagidegagideg gy

FoH F o o R o R o o R

4ligned sequences: 2
1: #arabidopsis

2: E.coll

Matrix: EDNAFRULL
Gap_penalty: 10,0
Extend penaltv: 0.5

Length: 1718

Identity: BRT/1718 (48, 74
Similarity:  B37/1718 (48, ™
Gaps : BRO/1718 (34, 3%)

Score: 19030

= - - A - - - - - - S
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A. thaliana
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EPSPSIIBE Rt

UL ¥IEaTs (A. thaliana) 73
B, BEFS: P05466

EPSPSEBEMNGEE&iIR, H
PERINEMELIR, 236
F407. 4350, BRF=ZH
FRFHAR, FERR-3-HRS
HESMEE3, BiRIEhE
NARIRIEEMNREA.

Sites

Binding site 1
Binding site
Binding site
Active site 1

Binding site
Active site !

Binding site *
Binding site

Binding site *

104
207
282
407
434
435
438
480
505

Shikimate-3-phosphate ¢ By similarity
Phosphoenolpyruvate € By similarity «
Shikimate-3-phosphate & By similarity «
Proton acceptor & By similarity «
Shikimate-3-phosphate ¢ By similarity
Proton donor & By similarity «
Phosphoenolpyruvate € By similarity «
Phosphoenolpyruvate @ By similarity +

Phosphoenolpyruvate € By similarity «
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Arabidopsis thaliana col Pathway: chorismate biosynthesis from 3-dehydroquinate

| Show Predicted Enzymes v |Detail Level: | All compounds, enzymes v |

3-dehydroquinate
dehydratase:  AT3G06350

42110
3-dehydroquinate biosynthesis | —#=3.dehydroquinate \ = 3.dehydroshikimate
H,0
NADPH
H+
shikimate dehydrogenase: AT3G06350 /'
11125 \
NADP*
3-phosphoshikimate 1
carboxyvinyltransferase: EPSP et oo
3-phosphoshikimate 1- shikimate kinase: SK1
carboxyvinyltransferase: AT1G48860 shikimate kinase: SK2
25119 2741
5.enolpyruvoyl-shikimate 3-phosphate - '/,_ hikimate 3-phosphate - shikimate
phosphate phosphoenolpyruvate ADP ATP

‘/ chorismate synthase
phosphate AT1G48850
4235

L-tryptophan biosynthesi
chorismate € Typiop ,[ %m oo .
L-phenylalanine biosynthesis I

L-tyrosine biosynthesis II
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J-phosphoshikimate 1.
carboxyvinyltransferase: EPSP

3 ?imﬂphnahukimene 1-
carboxyvinyltransferase: AT1G48860

25119

7 N

phosphate phosphoenolpyruvate

d-enolpyruvoyl-shikimate J-phosphate -

‘) chorismate synthase
phosphate AT1G48850
4235

EBIOCY F1, IHZREPSPSZ5HUERIR, FIEHIFMAYS IR,



Interaction STRING

AT5HG24430

Known Interactions

H from curated databases

9 experimentally determined

Predicted Interactions Others
A—F  gene neighborhood A—E  textmining
9=t gene fusions AN co-expression
= gene co-occurrence —  protein homology
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Herbicide application The cansecutive steps of herbicide action |
(1) Penetration (2) Translkocationto the (3) Accumulation  (4) Binding to (S) Ensuing
location of the target at the target the target damage, cell and
protein protein location protein plant death
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Herbicide Resistance and Herbicide Tolerance Definitions. WSSA. May, 1, 2022.
https://wssa.net/wssa/weed/resistance/herbicide-resistance-and-herbicide-tolerance-
definitions/

Jeff Gunsolus. Herbicide-resistant weeds. University of Minnesota Extension. May, 1, 2022.
https://extension.umn.edu/herbicide-resistance-management/herbicide-resistant-weeds
Hanson B, Wright S, Sosnoskie L, Fischer A, Jasieniuk M, Roncoroni J, Hembree K, Orloff S,
Shrestha A, Al-Khatib K. 2014. MAINTAINING LONG-TERM MANAGEMENT: Herbicide-resistant
weeds challenge some signature cropping systems. Calif Agr 68(4):142-152.

Vrbnicanin, S., Pavlovi¢, D., & Bozi¢, D. Herbicide Resistance in Weeds and Crops. IntechOpen.
2017.
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