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Cuick Stats @ Recent Cases @ Researchers @ Add Mew Case B‘L Download PowerPoint Graphs
Herbicide-Resistant Weeds by Site of Action

This table lists the number of species resistant to each site of action. Please note that many species have evolved resistance to more than one site of

action, so the grand total represents unique cases of resistance, not the number of species.

{click on a column header to sort, hover mouse over links for more information or click on a links for details)

HRAC

Group | HRAC Site of Action Example Herbicide Dicots | Monocots | Total
P Group
2 B ALS inhibitors Chlorsulfuron 102 63 167
5 € Photosystem |l- Serine 264 Binders Atrazine 51 23 74
9 G EPSP synthase inhibitors Glyphosate 26 27 53
1 A ACCase inhibitors Sethoxydim 1 49 49
4 o Auxin Mimics 24-D 33 8 41
22 D P5Sl Electron Diverter Paraquat 22 10 32
[ [ PSIinhibitors - Serine 264 Binders Chlorotoluron il 13 29
14 E PPO inhibitors Oxyfluorfen 10 3 13
3 K1 Microtubule Assembly inhibitors Trifluralin 2 10 12
15 N Lipid Inhibitors Triallate 0 10 10
15 K3 Very Long-Chain Fatty Acid Synthesis inhibitors Butachlor 3 5
34 F3 Lycopene Cydase inhibitors Amitrole 1 5
12 F1 Phytoene Desaturase inhibitors Diflufenican 4 1
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ALSFFAISTHT

“UniProtKB - Q9FFF4 (ILVH1_ARATH)
Display O Help video % BLAST B)Format # Add to basket @ History Uanrotﬁj:Eréjuﬁj}klﬁ Wg%

Protein | Acetolactate synthase small subunit 1, chloroplastic é’éjjAI’Eﬁ[ﬁ_] H’\JALS}?&U
Gene VAT1

Organism Arabidopsis thaliana (Mouse-ear cress) Q9FFF4(ILVH 1 _ARATH)

Feature table Status ﬁ Reviewed - Annotation score: ®@@®®@® - Experimental evidence at protein level! Q93YZ7(ILVH2 mATH)

“UniProtKB - Q93YZ7 (ILVH2_ARATH) P R T IR ERIALS
Di5p|ay O Help video W BLAST = Align 5)Format ' Add to basket (® History H/‘JZ:IE.IS[IZEO W_l_ﬁ\il]zgiéj}%

Protein | Acetolactate synthase small subunit 2, chloroplastic a: ZJM%EE&%% E’\J-UEI _Jl-jl_z[lz
o Gore] Agat B, 25XMEERIRE

Organism Arabidopsis thaliana (Mouse-ear cress)

Entry
Publications

Feature viewer

Feature viewer

Feature table ll‘ : : }[l]ﬁ%u
Status| *8 Reviewed - Annotation score: ®®@@®@® - Experimental evidence at protein level: °
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AA QI9FFF4/% Q93YZ7/% Database%
A 8.8 8.6 8.25
R 6.3 7.5 5.53
N 4.2 2 4.06
D 55 5.5 5.46 12
C 0.4 0.8 1.38
Q 3.8 2.6 3.93
E 6.3 6.1 6.72
G 6.5 6.3 7.07
H 1.9 2.4 227
I
L
K
M
F
P
S
T
w
Y
\Y

g 2H A EEE

M

8

Composition in percent

6.7 6.7 5.91 g

9.9 9 9.65

52 5.5 5.8 4

2.1 2 2.41

2.7 3.3 3.86 | I | I

3.4 3.9 4.73 r I n I
F

P [s][T]w v [v]

7.1 9.8 6.63 .
A D C G H I L K M
7.8 5.1 5.35 . @ Amino Acid

0.6 0.6 1.1
2.1 1.8 2.92
8.8 10.4 6.86

m QOFFF4/% mQ93YZ7/%
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NeedleEb XS

Aligned sequences: 2
1: ILVH1 ARATH
2: ILVHZ2 ARATH

Matrix: EBLOSUM62

Gap penalty: 10.0

Extend penalty: 0.5

Length: 503

Identity: 308/503 (61.2%)
Similarity: 379/503 (75.3%)
Gaps: 38/503 ( 7.6%)
Score: 1529.0

RS o s il s S ol o R S i i i S i = o N =

ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH
ILVHZ ARATH
ILWVH1 ARATH

ILVHZ ARATH

32

43

T

=29

129

129

179

129

229

239

279

289

327

239

37T

229

427

4320

47T

420

———————————————— MAATTTAT SLF SSRLHFQMOMOGY GFPAKTE———
I . |. .

HAAIS?SSSPSIRCLRSACSDSSPALVSS ———————— TEVEFPAKISYLE

——NSLQ?NQIIDGRKHRN AT?LSAASTDKAITTAQS?EPTBCDR?RRHT

IRl FE T P P R N
¢ ISSHRGDEM - -GKRMEGFVRSVDGK I SDASF SEASSATPES - —KVREHT

ISVFVGDESGIINRIAGVE ARRGTHNIESLAVGLNEDEAT FTIVVLGTDEWY

LTI ETE =ttt e et et e et e b et |
ISYFVGDESGNINRI AGVFARRGYNIESLAVGLNRDEALFTIVVCGTERY

LOOVVEQLNELVNVIKVEDLSKEPHVERELML IKEL NADPSTRSEIMWLVD
RN R N R R A R A R R R R A n
LOOVIEQLOELVNVLEVEDI SEEPOQVERELMLVE VINAHPE SRAETMWL VD

IFRAKIVDTSEQSLT IEVTGDPCEMVALTTNLEEFGIEEI ARTGEIALRR
R N R R RN R R N R N R R N R R R AR R
TFRARVVDIAEHAL TIEVTGDPGENI AVERNLEEFOIREIVRTGELALRR

EKMGETEPFWRFSEASYPHL?KESSHET?ﬁEKTKLﬁLTGNGNﬁSSGGD?Y

R N R T o [ RN
EEMGATAPFWRF SAASYPDLEEOAPVSVLRSSEEGAIVPOEETSAGGDVY

PVEPYTNDFE -——FPVLDAHWGMVYDEDSSGLRESHTLSLLVANVEGVLILITS

NN R R R N R R RN R R R AN AR R AR N
PYEPFFDPEVHRILDAHWGLLTDEDT SGLRSHTLSLLVNDIPGVLNIVTG

AISRRGYNIOSLAVGPAEKEGLSRITTVIPGTDENIDELVROLOEL IDLO
SRR N N N P N N A P A R
VFARRGYNIOSLAVGHAETEG I SRITTVIPATDESVSELVOOLYELVDVH

EIQNITHMPFAERELMLIEVAADTSARRDVLDIAQVFEAKATDVSDHTIT

N N RN RN P RN N RN AR AN R R AN RN
EVHDLTHLPF SERELMLIKI AVNAAARRDVLDIASIFRAKAVDVSDHTIT

LEVTGDLEEMSAL OTOLEAYGICEVARTGRVALVEESGVDSTYLRGY SLE

N N N N TN
LOLTGDLDEMYVALORLLEPYGICEVARTGRVALARESGVDSEYLRGY SFP

L—— 47T

I
LTG 491

31

42

Ta

=28

128

128

17a

128

228

2382

273

288

326

2328

376

228

426

432

476

422
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XRS50 85508

Aligned sequences: 2
1: ILVH1 ARATH

2: 1i

Matrix: EBLOSUM62
Gap_penalty: 10.0
Extend penalty: 0.5

Length: 170
Identity:

Similarity:
Gaps:
Score:

61.0

36/170 (21.2%)
58/170 (34.1%)
52/170 (30. 6%)

rFHH HH HHHHEHHHEHH HEH A

R S S = S = S = S - S = S - U = S = = = e = e = s S

g8 A RESIH T Water b XS

Aligned _sequences: 2
1: ILVH2 ARATH

2: 14

Matrix: EBLOSUM62
Gap_penalty: 10.0
Extend penalty: 0.5

Length: 461
Identity:

Similarity:
Gaps:
Score:

88/461 (19.1%)
146/461 (31.7%)
178/461 (38. 6%)
58.5
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BT E X #EMEEIPDBIRS 91 YBHIURE T OB ER S s S EmiR SR 2 7 SR 2 BERIEC &
VIR GRS, #EmiE THERRERS: P17597(ILVB_ARATH)

“UniProtKB - P17597 (ILVB_ARATH)

1 [ ] Hel id = i
D|Sp|ay elp video " BLAST 51 Format @ Add to basket (@ History

Publications

Protein | Acetolactate synthase, chloroplastic

Gene ALS

Feature viewer Organism | Arabidopsis thaliana (Mouse-ear cress)

Feature table ni _ )
Status | *d@ Reviewed - Annotation score: @®@@®@ - Experimental evidence at protein level:

3T XBEE, BB AT OB LER & A BB I SRR F I DRI D] F AR 4R, 2020,51(09):2167-2173.)
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Watertl, X

Aligned sequences: 2
1: 11

2: ILVB_ARATH
Matrix: EBLOSUM62
Gap penalty: 10.0
Extend penalty: 0.5

Length: 551

Identity: 452/551 (82.0%)
Similarity:  506/551 (91.8%)
Gaps: 4/551 ( 0.7%)

Score: 2408. 5

1i
ILVE_ARATH
1i
ILVE_ARATH
11
ILVE_ARATH
11
ILVE_ARATH
1i
ILVE_ARATH
1i
ILVE_ARATH
1i
ILVE_ARATH
11
ILVE_ARATH
1i
ILVE_ARATH
1i
ILVE_ARATH
11
ILVE_ARATH
1i

ILVE_ARATH

1Z4

51

174

101

2Z4

151

274

201

3Z0

251

270

301

420

251

470

401

520

451

570

501

GZ0

551

G770

MEIHOAL TRSGSIRNVLPRHEQGGVF AAEGT ARATGRVGVC I AT SGPGAT
CETERTET T e e b e e e e et LLEELT T
MEIHOAL TRSSSIRNVLPRHEQGGVF AAEGT ARSSGEPG ICIATSGPGAT

NLVESGLADALLDSVPLVAITGOVPREEMIGTDAFQETP IVEVTREI TEHMNT

CETEETEET e et e e e e e e e e et e e e et
NLVSGLADALLDSVPLVAITGOVPRRMIGTDAFQETPIVEVTRSI TEHNY

LYLOVEDIPRYVEEAF ¥ LANSGRPGPYL IDI PEDIOOOL VVPHWDOF TEL
R R N T N N R N N e A
LYMDVEDIPRIIEEAFFLATSGRPGPYLVDVPEDIQQGOL AT PHWEQAMRL

GGTVSRLPESKF SANEEGLLEQIVRELMSEAKKP VLY VGGGCLNSTEELRE
.. R R R e R R AR AR R e
FGYHSRMPEFP----EDSHLEQIVELI SESEKPVLY VGGGCLNSSDELGR

FYVELTGIPVASTLNGLGAYPCHNDEL SLHMLGMHGTVY ANTAVDEADLLLA

FEETTETEE e == e e et et e i = 1y
FVELTGIPVASTLWGLG STPCODELSLHMLGMHG TVY ANT AVEHSDLLLA

FGVRFDDEVTGELEAF ASFAKIVHIDIDSAETGENEQPHVSTI CADVEL AL

FEETTETEE e e e e et e e el rre = i rrrn
FGVRFDDRVTGELEAF ASRAKIVHIDIDSAEIGENETPHVSVCGDVELAL

EGMMNEILESREGELNLDY SSWREELGEQEEEFPLSFETFGEATIPPOY AT

S e R N e R AN NN AN NN
QGMNEVLENRAEELELDFGVWRNELNVOKOEFPLSFETFGEATPPOTATE

MLDELTDGHNAVI 2T EVEOHOMW A AOHY KYRNPROWLT 56 G LG AMGEFGLEA

IR R A RN A R e A A s RN N nan
YLDELTDGEAIISTGVGOHOMY AAOF TNYKEPROWLSSGGLGAMGFGLPA

AIGAAVARPESVVVDIDGDGSF IMNVOELAT IRVENLPVE IMLLMNOHLG
FEEE b beec DDEDEEEET PP e e 1y
AIGASVANPDALVVDIDGDGSF IMNVOELAT IRVENLPVEVLLLNNOHLG

NVOWEDEF TEANRAHTYLGHNPAEEAR IFPDMLEF AEACDIPAARVTEVS

N A N R e e A e A e e
HYMOWEDRF YK ANRAHTFLGDP AQEDEI FPNMLLF AAACGIPAARVTEEA

ELRASMOEMLDTPGPYLLDVIVPHOEHVLFMIPSGAAFKDI INEGDGRTS

R R N e
DLREAIQTMLDTPGPYLLDVICPHOEHVLFMIPSGGTFNDVITEGDGRIE

T 551

|
T 670

50

173

100

223

150

273

Z00

319

250

369

300

419

350

469

400

519

450

569

500

G19

580

BB
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P1759731#

{TBlastpAY45

Sequences producing significant alignments

select all 25 sequences selected

Q00000 QQQQlQfQl’dNocQQlRQanQ

ReclName:
RecMame:
Reclame:
RecName:

ReclName:

RecMame

Reclame

RecName:
Reclame:
RecMame:

Reclame:

Reclame

ReclName:

RecMame

Reclame

RecName:

Recllame

RecMame:
Reclame:
RecName:

Reclame:

RecMame

Reclame:

RecName:

Reclame:

Full=Acetolactate synthase 1, chloroplastic; AltMame: Full=ALS |; AltName: Full=Acetohydroxy-acid synt...
Full=Acetolactate synthase. chloroplastic; Short=AtALS: AltName: Full=Acetohydroxy-acid synthase; Alt...

Description
b

Download ~ [Ej Selectcolumns ~ Show | 1000 v (2]

Multiple alignment EEEMSA Viewer

GenPept

Full=Acstolactate synthase 3,_chloroplastic: AltMame:
Full=Acetolactate synthase 2 _chloroplastic; AltName:

Full=Acetolactate synthase 1. chloroplastic: AltMame:
- Full=Acetolactate synthase 2. chloroplastic: AltName:

Full=ALS lll; AltName: Full=Acetohydroxy-acid sy...

Full=ALS II; AltName: Full=Acetohydroxy-acid syn...

Full=ALS |; AltMame: Full=Acetohydroxy-acid synt...

Full=ALS II; AltName: Full=Acetohydroxy-acid syn..

- Full=Acetolactate synthase 1,_chloroplastic: AltName:

Full=Acetolactate synthase 1, chloroplastic; AltMame:

Full=Acetolactate synthase 2 _chloroplastic; AltMame:

Full=Probable acetolactate synthase 2 _chloroplastic: AltName: Full=Acetohydroxy-acid synthase 2: Flag...
Full=2-hydroxyacyl-CoA lyase; AltName: Full=2-hydroxyphytanoyl-CoA lyase; Short=2-HPCL: AltName: ...

Full=Pyruvate decarboxylase 3;

Full=Pyruvate decarboxylase 2;

Full=Pyruvate decarboxylase 2

Full=Pyruvate decarboxylase 1;

Full=Protein PHYLLO. chloroplastic; Includes: Reclame: Full=Inactive isochorismate synthase; Althame...

Full=Acetohydroxy-acid synthase 1; Flags: Precur...
Full=Acetohydroxy-acid synthase 1; Flags: Precur...
Full=Acetohydroxy-acid synthase 2; Flags: Precur...

- Full=2-hydroxyacyl-CoA lyase; AltName: Full=2-hydroxyphytanoyl-CoA lyase; Short=2-HPCL: AltName: ...

Graphics

Shot=PDC [Oryza sativa Indica Group]

- Full=Pyruvate decarboxylase 3; Short=PDC [Oryza sativa Japonica Group]

- Full=Pyruvate decarboxylase 2; Short=PDC [Oryza sativa Japonica Group]

Short=PDC [Qryza sativa Indica Group]

- Full=Pyruvate decarboxylase 2; Short=AtPDC2 [Arabidopsis thaliana]

Full=Pyruvate decarboxylase 3; Short=AtPDC3 [Arabidopsis thaliana]

Full=Pyruvate decarboxylase 4 Short=AtPDC4 [Arabidopsis thaliana]
- Short=NtPDC?2 [Micotiana tabacum)]
Full=Pyruvate decarboxylase 1. Shot=PDC [Pisum sativum)]

- Full=Pyruvate decarboxylase 1; Short=PDC [Oryza sativa Japonica Group]

Short=PDC [Qryza sativa Indica Group]

Full=Pyruvate decarboxylase 1; Short=PDC [Zea mays]

Distance tree of results

Scientific Name
b

Brassica napus
Arabidopsis thalia...
Brassica napus
Nicotiana tabacum

Micotiana tabacum

.Brassica napus

Oryza sativa Japo...
Zea mays

Zea mays

QOryza sativa Japo...
Arabidopsis thalia...
Oryza sativa Japo...
Oryza sativa Indic...
Oryza sativa Japo...

(=

ryza sativa Japo...

Oryza sativa Indic...

Arabidopsis thalia...

Arabidopsis thalia...
Arabidopsis thalia...
Nicotiana tabacum
Pisum sativum
Oryza sativa Japo...
Oryza sativa Indic...
Zea mays

Arabidopsis thalia...

Max

Score
v

1000
997
995
892
ag7
862
789
788
778
751
102
76.3

48.2

48.2

Total
Score
b4
1000
997
995
892
887
462
789
788
778
751
102
76.3
48.2
48.2
477
477
46.6
46.1
456
45.0
424
39.8
39.8
39.0
38.7

Query

Cover
b

99%
95%
99%
95%
95%
97%
87%
93%
86%
86%
T0%
61%
34%
34%
33%
33%
23%
15%
21%
13%
20%
15%
15%
15%

26%

value
v

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
9e-25
2e-15
Te-06
Te-06
1e-05
1e-05
2e-05
Je-05
5e-05
Te-05
fe-04
0.004
0.004
0.006

0.01M

Per.

Ident
w

88.57%
100.00%
88.57%
78.56%
78.06%
76.99%
75.30%
71.09%
74.96%
71.75%
27.68%
2517%
24.80%
24.80%
26.27%
26.27%
2562%
28.43%
24.83%
28.26%
24 46%
27 45%
27.45%
30.39%

2347%

Acc.

Len
h

655
670
652
664
667
637
644
638
638
663
572
577
587
887
605
606
607
592
603
614
593
605
605
610
1714

Accession

P27818.1
P17597.1
P27819.1
P09114.1
P09342.1
P14874 .1
Q6K2EB 1
Q417686.1
Q41769.1
QTXKQs 2
QILFA6 1
Q0JMHO.3
AZYQT6.2
Q0D302.1
Q10MW3.1
A2XFI3.2
QIFFT4.1
Q9M039.1
Q9IM040.1
P51846.1
P51850.1
QODHF6.1
A2Y5L91
P28516.1

Q15K19.2
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59

— 1

100

“ { Q9M039 1Arabidopsis thaliana
Q9M040.1Arabidopsis thaliana

Q9FFT4.1Arabidopsis thaliana
FP51846_1Nicotiana tabacum

100
100

50
100

P51850.1 Pisum sativum
— P28516.1 7ea mays

(Q0DHFE 10ryza sativa Japonica Group
100 - AZY5L9.10ryza sativa Indica Group

100 A2YQ76.2 Oryza sativa Indica Group

QO0D3D2.10ryza sativa Japonica Group
Q10MW3.1 Oryza sativa Japonica Group
A2XFI3.2 Oryza sativa Indica Group

| Q9LF46.1 Arabidopsis thaliana

100

100

‘i|:m41?58_1 Zea mays

100

Q417691 Zea mays

100

71

57

P14874.1 Brassica napus

100 [ P09114.1 Nicotiana tabacum
P09342 1 Micotiana tabacum

QO0JMHO.3 Oryza sativa Japonica Group

—— (Q6K2EB 1 Oryza sativa Japonica Group
Q7TXKQB 2 Oryza sativa Japonica Group

|F‘1?59?.1 Arabidopsis thaliana

100

[ P27818.1 Brassica napus
gg - P27819.1 Brassica napus

0.20

phylogenetic tree construction of ALS

(215K19.2 Arabidopsis thaliana
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ALS EFEFAD (EHEBRER _ZEER) . TPP (BEEHRIGIRE) . M2+FHET.

Electron Microscopy

P17597
(ELECT) heteromer; 86-667L1

8U9H "Arabidopsis thaliana

. acefohydroxyacid synthase complex”
Sites (X-RAY) homo-4-mer; B6-667L
Released: 2020-07-15
Feature key ) | Description Actions Eraphlcal view
Coordinates: &
Binding ste’ 144 Thiamine pyrophosphate ¢ 1 publication + 8 x MAGNESIUM ION B)
Binding ste’ 207 Thizming pyrophosphate § 1 Publcation | 8 x FLAVIN-ADENINE DINUCLEOTIDE (&
Binding ste! 790 Imidazainane herbicides ‘ 8 x THAMINE DIPHOSPHATE
o - RCSB” PDBe” PDBe-KB” PDB)” PDBsum
Binding site! 245 FAD € 1 Publication ~ | z
Binding ste! 245 Imidazolinone herbicides; via amide nitrogen |
Binding ste’ 256 Sulfonylurea herbicides # 1 publication + |
. o Sequence Features v
Binding site’ 308 FAD; via amide nitrogen @ 1 publcation |
Binding sita! 377 Imidazalinone and sulfonylurea herbicides |

Metal binding

Metal binding? 53 Magnesium € 2 publcations + | £ 1 InterPro
L \

Metal binding* 565 Magnesum € 2 publications ~ ‘ o

Metalbinding* 567 Magnesium; viz carbonyl oxygen € 2 Publications | Molecule Processing

Binding ste’ 574 Sulfonylurea herbicides @ 1 publcation « | 538 Magnesium 98-261 Thiamine pyrophosphate enzyme,

Binding st 653 Sulfonylurea herbicidss @ 1 publication + | M-terminal TPP-binding domain
565 Magnesium IPRO12001% PFO2TTES

Bminne 567 Magnesium; via carbonyl oxygen 290-420 Thiamine pyrophosphate enzyme,
131-332 FAD central domain

IPRO12000% PFOO205™

349-352 FAD N
4834-639 Thiamine pyrophosphate enzyme,

371-375 FAD C-terminal TPP-binding

IPROMTEE™ PFOZT7E™
395-396 FAD




RETIER

Ala-122, Pro-197, Ala-205, Asp-376, Arg-377, Trp-574, Ser-653, and Gly-654

Mutagenesis

Feature key Position{s) | Description Actions Gmphlcal view

Mutagenesis? A — V: Reduced catalytic activity. Resistant to imidazolinone herbicides but not to
sulfcm\_.flurea herbicides. @ 1 publication -

Mutagenesis? 124 M — E: Reduced catalytic activity. Resistant to imidazolinone herbicides and reduced | 1
sensitivity to sulfonylurea herbicides. # 1 publication -

Mutagenesis? 124 M —I: No effect on catalytic activity. Increased resistance to imidazolinone | 1
herbicides. # 1 Publication

Mutagenesis? 197 P — S in csrl-1/GHS0; resistant to sulfonylurea but not to imidazolinone herbicides. | 1

# 1 Publication -

Mutagenesis? 1990 R — A or E: No effect on catalytic activity. Resistant to imidazolinone herbicides but | 1
not to sulfonylurea herbicides. # 1 publication -

Mutagenesisi 74 W — L Increased catalytic activity. Resistant to imidazolinone and sulfonylurea | 1
herbicides. # 1 Publication «

Mutagenesisi 74 W — S: Slightly decreased catalytic activity. Resistant to imidazolinone and | 1
sulfonylurea herbicides. & 1 publication -

Mutagenesisi 552 S — A: No effect on catalytic activity or sensitivity to herbicides. | 1

# 4 Publications «

Mutagenesis® 653 S — F: No effect on catalytic activity. Resistant to imidazolinone herbicides and also | 1
slightly sulfonylurea-resistant. & 4 publications -

Mutagenesis? 553 S — N in csr1-2/GH90; no effect on catalytic activity. Resistant to imidazolinone but | 1
not to sulfonylurea herbicides. & 4 publications -

Mutagenesis? 553 S — T: No effect on catalytic activity. Resistant to imidazolinone herbicides but not | i

to sulfonylurea herbicides. @ 4 publications -
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