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Abstract: Erwinia carotovora subsp. atroseptica SCRI1043 (Eca SCRI1043) is a widespread phytopathogen that causes
blackleg and soft rot disease in potatoes. In this paper, we reconstructed the metabolic network of Eca SCRI1043 based
on its genomic information. Through the topology and flux balance analysis, hub nodes of the network were selected.
After that TTD database was used to screen those hubs and find out the candidate targets. Undecaprenyl pyrophosphate
synthetase (Upps) was chosen to do homology modeling and virtual screening by using the comercialize compounds
database provided by specs company. Finally, 73 compounds were screened manually in the top scoring 400 compounds.
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Figure 1. Metabolic network of Eca SCR11043
1. Eca SCRI 1043 KX i Rk

Table 1. Aver age distance and diameter of multi-bacteria

= 1. #XHFR Eca SCRI1043 B IR L IR B4 B

kb P ERAR I 2% ELf2
B. subtilis 8.48 23
E. coli 8.20 23
H. influenzae 8.35 27
H. pylori 7.91 24
S. typhimurium 8.22 24
Eca SCRI1043 9.26 28
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Figure 2. Degreedistribution of the metabolic network of Eca SCR
11043
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Table 2. Information of potential targets
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23141 Beta-ketoacyl-ACP synthase Research target
2.4.1.227 Glycosyltransferase MurG Research target
25131 U ndecapr:yn%ltlhg;gephosphate Research target
2519 Riboflavin synthase Research target
2.7.1.33 Pantothenate kinase Research target
3131 Alkaline phosphatase Successful target
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Figure 3. Rmaahcnadrna map of Uppsin Eca SCR11043
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Figure 4. The homology modeling of Uppsin Eca SCR11043
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Figure5. Interactions between Upps and substrate analogue FSPP
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Degree Number of nods
1 232
2 674
3 212
4 130
5 45
6 38
7 21
8 17
9 10
10 10
11 4
12 5
13 2
14 5
15 0
16 3
17 1
18 0
19 3
20 1
21 0
22 0
23 0
24 1
25 0
26 1
27 0
28 1

MiE 2: Dock 6.4 REIXHESH

ligand_atom file
limit_max_ligands
skip_molecule

read mol_solvation
calculate rmsd

use database filter
orient_ligand
automated_matching
receptor_site file
max_orientations
critical_points
chemical_matching
use ligand spheres
use interna_energy
internal_energy rep_exp
flexible_ligand
min_anchor_size
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specs.mol2

no
no
no
no
no
yes
yes

selected_spheres.sph

500
no
no
no
yes
12
yes
40

pruning_use clustering
pruning_max_orients
pruning_clustering_cutoff
pruning_conformer_score_cutoff
use clash overlap
write_growth_tree

bump_filter

score_molecules

contact_score _primary
contact_score_secondary
grid_score primary
grid_score_secondary
grid_score rep_rad scale
grid_score vdw_scale
grid_score es scale

grid_score grid_prefix
dock3.5_score secondary
continuous_score_secondary
gbsa zou score_secondary
gbsa_hawkins_score_secondary
amber_score_secondary
minimize ligand
minimize_anchor
minimize_flexible_growth

use _advanced_simplex_parameters
simplex_max_cycles
simplex_score_converge
simplex_cycle_converge
simplex_trans_step
simplex_rot_step

simplex_tors step
simplex_anchor_max_iterations
simplex_grow_max_iterations

simplex_grow_tors_premin_iterations

simplex_random_seed
simplex_restraint_min
atom_model

vdw_defn file

flex_defn_file
flex_drive file
ligand_outfile_prefix
write_orientations
num_scored _conformers
rank_ligands
max_ranked_ligands

yes
100
100
25.0
no
no
no
yes
no
no
yes
no

grid
no
no
no
no
no
yes
yes
yes
no

01
1.0
1.0
0.1
10.0
500
500
0

0
no
all

vdw_AMBER_p
arm99.defn

flex.defn
flex_drive.thl
dockout

no

1

yes

1600
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DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
DPF>
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autodock_parameter version 4.2

outlev 1

intelec

seed pid time
ligand_types HD OA
fld receptor.maps.fld
map receptor.HD.map
map receptor.OA.map
elecmap receptor.e.map
desolvmap receptor.d.map
move ligand.pdbqt
about 0.378 0.6623 0.648
tran0 random
axisangle0 random
dihe0 random

tstep 2.0

gstep 50.0

dstep 50.0

torsdof O

rmstol 2.0

extnrg 1000.0

eOmax 0.0 10000

ga pop_size 150
ga_num_evals 2500000
ga_num_generations 27000
ga elitism1
ga_mutation_rate 0.02
ga crossover_rate 0.8
ga window_size 10
ga_cauchy_alpha0.0
ga_cauchy _beta 1.0
set_ga

sw_max_its 300
Sw_max_succ 4
sw_max_fail 4

sw_rho 1.0

sw_|b_rho 0.01

Is search freq 0.06
set_pswil
unbound_model bound
ga run10

analysis

# used by autodock to validate parameter set
# diagnostic output level

# calculate internal electrostatics

# seeds for random generator

# atomstypesin ligand

#grid_data file

# atom-specific affinity map

# atom-specific affinity map

# electrostatics map

# desolvation map

# small molecule

# small molecule center

#initial coordinates/A or random

#initial orientation

#initial dihedrals (relative) or random

# trangdlation step/A

# quaternion step/deg

# torsion step/deg

# torsional degrees of freedom

# cluster_tolerance/A

# external grid energy

# max initial energy; max number of retries
# number of individuals in population

# maximum number of energy evaluations
# maximum number of generations

# number of top individualsto survive to next generation
# rate of gene mutation

# rate of crossover

#

# Alpha parameter of Cauchy distribution

# Beta parameter Cauchy distribution

# set the above parameters for GA or LGA
# iterations of Solis & Wetslocal search

# consecutive successes before changing rho
# consecutive failures before changing rho
# size of local search space to sample

# lower bound on rho

# probability of performing local search on individual
# set the above pseudo-Solis & Wets parameters
# state of unbound ligand

# do this many hybrid GA-LS runs

# perform aranked cluster analysis
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idnumber
AG-401/37257007
AK-968/11369248
AG-690/15433317
AG-690/15435795
AG-690/15436763
AG-690/15436768
AG-690/15437728
AG-690/15440295
AG-690/15442007
AG-690/40135635
AE-641/40790040
AK-105/40832021
AG-670/40725019
AH-487/40936238
AH-487/40935573
AK-918/40909289
AG-205/41004595
AG-205/41006043
AG-205/41005081
AG-670/40987986
AG-670/41019316
AG-670/41011160
AG-205/10365003
AE-848/11421830
AG-690/11763413
AK-968/11840063
AK-968/11842268
AK-968/11842323
AK-968/11986087
AJ-030/12105040
AK-918/13399079
AJ-916/14717070
AA-516/25012196
AJ-916/37249013
AG-690/15436747
AK-105/40836215
AF-399/40857327
AH-487/40935978
AF-407/40919041
AG-670/41011459
AK-968/11968312
AJ-916/13004022
AH-484/31178007
AG-205/15424639
AK-105/40690081
AK-105/40837666
AG-670/40725010
AK-918/40711603
AG-670/40765640
AH-487/40785762
AG-670/40910925
AE-848/40939019
AG-205/41004875
AG-205/41005840
AG-205/41005473
AG-205/41005631
AG-205/41005649
AG-205/41005732
AH-487/41033649
AH-487/41034388
AH-487/41034721
AG-670/41065165
AE-641/10061047
AK-968/11986066
AJ-916/13841080
AJ-916/12583126
AG-690/33057026
AH-487/40936647
AJ-916/13841085
AH-487/40936196
AJ-916/13841092
AG-205/41006072
AG-205/41005325

formula
C17H10F3N50
C17H18N205S
C13H11N703S2
C23H23NO5
C16H12BrNO2S
C20H23NO2S
C21H22N203S
C18H21CIN203S
C18H20N402
C16H12N203S
C20H17N303S
C17H14CI2N2
C21H25N302S
C18H14BrFN204
C23H18N203S2
C23H21NO4
C18H15N0O5S
C12H11CI2N502S
C20H15BrF3N503S
C18H19NO4
C22H21NO3
C18H16CIN303S
C18H19N309S
C17H19NO3S
C16H20N204
C18H16CIN302S
C20H16N202
C19H17CIN202S
C22H19N30S
C19H16CI2N202
C18H11CI2NO3
C22H15CIN205
C18H13CIN203S2
C19H13N302S
C14H16N203S
C18H25N303
C23H31N30S
C19H16CIN303S
C14H14CIN504S
C16H12BrN303S2
C21H15BrN202
C17H13BrN203S
C24H18N402S
C18H14N404
C15H11N303
C18H25N303
C17H16CIN302S
C18H18N204S
C20H18CIN304S
C20H18CIN303S
C18H19CIN202
C17H14N403S2
C21H13FO4
C20H27N304
C11H11CI2N50S
C20H27N302
C21H26N204S
C13H11NO6S
C17H12N40S
C21H23N50
C18H18N402
C18H13CIN402S
C24H28N203
C17H15NO3S
C22H17N303
C17H9CI2NO3
C23H17NO2S2
C17H17CI3N203S2
C21H14CIN303
C20H18N2S2
C22H17N302S
C17H14N403
C15H19N503S
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logp
4.41

2.37
2.63
4.43
4.22
457
421
3.88
3.76
3.76
41
5.41
6.16
3.17
5.61
42
1.57
2.01
3.82
3.85
472
1.94
2.41
4.86
3.6
2.59
2.6
3.94
5.95
3.95
4.29
3.99
5.42
4
1.49
3.69
3.79
5.32
1.22
472
5.57
457
5.7
417
1.9
3.76
5.08
1.96
3.74
5.26
5.28
2.58
4.38
437
2.82
1.77
3.02
1.47
475
2.91
417
1.67
5
3.43
42
472
5.84

logs

name
-4.273 1-phenyl-5-{5-[4-(trifluoromethyl)phenyl]-4-isoxazolyl}-1H-tetraazole
-3.799 N-{4-[(acetylamino)sulfonyl]phenyl}-4-ethoxybenzamide
-3.136 N-(5-{4-nitrophenyl}-1,3,4-thiadiazol-2-yl)-2-[(5-methyl-4H-1,2,4-triazol-3-yl)sulfanyl]acetamic
-5.766 2-(4-methylphenyl)-2-oxoethyl 2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)hexanoate
-5.855 N-(3-bromophenyl)-2-naphthalenesulfonamide
-5.994 N-(2-adamantyl)-2-naphthalenesulfonamide
-4.807 N-(2,4-dimethylphenyl)-2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)-4-(methylsulfanyl)butanamid
-5.478 N-(4-chlorophenyl)-2-[4-isopropyl(methylsulfonyl)anilino]acetamide
-4.136 N-[2-(4-methoxyphenyl)-6-methyl-2H-1,2,3-benzotriazol-5-yl]-2-methylpropanamide
-4.646 2-{[(6-methyl-1,3-benzothiazol-2-yl)amino]carbonyl}benzoic acid
-5.408 N-(1,3-benzothiazol-2-yl)-2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)-3-methylbutanamide
-5.997 N-(2,4-dichlorobenzylidene)-N-[2-(1H-indol-3-yl)ethyllamine
-5.993 4-tert-butyl-N-(4-{[(propionylamino)carbothioyl]Jamino}phenyl)benzamide
-5.763 5-{2-bromo-4-[(2-fluorobenzyl)oxy]-5-methoxybenzylidene}-2,4-imidazolidinedione
-6.321 4-{[5-[(3-methyl-2-thienyl)methylene]-4-oxo-2-(phenylimino)-1,3-thiazolidin-3-ylJmethyl}benzc
-4.508 4-methylphenyl 4-(3,5-dioxo-4-azatricyclo[5.2.1.0~2,6~]dec-4-yl)benzoate
-1.626 6-(ethylsulfonyl)-3-(2-oxo-2-phenylethylidene)-3,4-dihydro-2H-1,4-benzoxazin-2-one
-3.261 2-[(4-amino-6-methyl-5-ox0-4,5-dihydro-1,2,4-triazin-3-yl)sulfanyl]-N-(3,4-dichlorophenyl)acete
-6.517 methyl 4-[({[4-[(4-bromobenzylidene)amino]-5-(trifluoromethyl)-4H-1,2,4-triazol-3-yl]sulfanyl}:
-5.166 methyl 2-[(4-isopropoxybenzoyl)amino]benzoate
-6.054 4-(benzyloxy)-N-(4-ethoxyphenyl)benzamide
-4.954 2-{2-[(2-chlorophenyl)imino]-4-hydroxy-2,5-dihydro-1,3-thiazol-5-yl}-N-(4-methoxyphenyl)acet
-4.39 2-{2-[2-nitro-4-({3-nitrophenyl}sulfonyl)anilino]ethoxy}ethyl acetate
-5.3 ethyl 5-ethyl-2-[(3-methylbenzoyl)amino]-3-thiophenecarboxylate
-2.837 2-{[4-(acetylamino)anilino]carbonyl}cyclohexanecarboxylic acid
-4.18 2-(5-chloro-2-thienyl)-N-(4-morpholinyl)-4-quinolinecarboxamide
-4.272 N-(4-pyridinylmethyl)-9H-xanthene-9-carboxamide
-5.42 2-(5-chloro-2-thienyl)-N-(tetrahydro-2-furanylmethyl)-4-quinolinecarboxamide
-6.577 N-(4,6-dimethyl-2-pyridinyl)-2-(5-methyl-2-thienyl)-4-quinolinecarboxamide
-6.044 4-{1-[(4-chlorobenzyl)amino]propylidene}-2-(4-chlorophenyl)-1,3-oxazol-5(4H)-one
-5.336 2-(4-chlorophenyl)-2-oxoethyl 2-chloro-4-quinolinecarboxylate
-5.024 ethyl 1-(4-chlorophenyl)-4-[(2-oxo0-2H-chromen-3-yl)carbonyl]-1H-pyrazole-3-carboxylate
-6.592 2-[({[(3-chloro-1-benzothien-2-yl)carbonyl]amino}carbothioyl)amino]-5-methylbenzoic acid
-4.15 1-[4-(1,3-benzothiazol-2-ylcarbonyl)-1-phenyl-1H-pyrazol-3-yl]ethanone
-3.066 N'-isobutyryl-2-naphthalenesulfonohydrazide
-4.777 3-[(1-pyrrolidinylcarbonyl)amino]phenyl cyclohexylcarbamate
-5.805 N-[(4-benzyl-1-piperazinyl)carbothioyl]-1-adamantanecarboxamide
-5.759 4-[(anilinocarbonyl)amino]-N-(4-chlorophenyl)benzenesulfonamide
-2.664 3-(4-amino-3-{[2-(4-chloroanilino)-2-oxoethyl]sulfanyl}-5-oxo0-4,5-dihydro-1,2,4-triazin-6-yl)prc
-6.64 methyl 5-({[(3-bromobenzoyl)amino]carbothioyl}amino)-4-cyano-3-methyl-2-thiophenecarboxyl:
-6.601 N-[2-(4-bromophenyl)-1,3-benzoxazol-5-yl]-2-phenylacetamide
-5.579 ethyl 1-(4-bromophenyl)-4-(2-thienylcarbonyl)-1H-pyrazole-3-carboxylate
-7.228 3-o0x0-3-phenyl-2-(phenylhydrazono)-N-(4-phenyl-1,3-thiazol-2-yl)propanamide
-5.774 5-{4-nitrophenyl}-2-furaldehyde N-phenylsemicarbazone
-2.772 2-[(1H-benzimidazol-1-ylamino)carbonyl]benzoic acid
-3.888 tert-butyl 2-tert-butyl-2-(1H-indol-2-ylcarbonyl)hydrazinecarboxylate
-4.75 3-chloro-N-(3-{[(propionylamino)carbothioyl]Jamino}phenyl)benzamide
-2.785 (2-{2-[(4-methylphenyl)sulfonyl]ethyl}-1H-benzimidazol-1-yl)acetic acid
-3.484 2-[({2-[(4-chlorophenyl)imino]-4-oxo-1,3-thiazolidin-5-yl}acetyl)amino]-4-methylphenyl acetate
-6.331 4-[(anilinocarbonyl)amino]-N-(3-chloro-2-methylphenyl)benzenesulfonamide
-5.011 N-[3-(butyrylamino)phenyl]-2-chloro-4-methylbenzamide
-2.999 4-{[3-0x0-3-(2-thienyl)-1-propenyl]amino}-N-(2-pyrimidinyl)benzenesulfonamide
-5.19 2-(4-fluoro-3-phenoxyphenyl)-3-hydroxy-4H-chromen-4-one
-6.386 N~1~,N~4~-dicyclohexyl-2-nitroterephthalamide
-2.963 2-[(4-amino-5-methyl-4H-1,2,4-triazol-3-yl)sulfanyl]-N-(3,4-dichlorophenyl)acetamide
-3.902 3-(1-piperidinyl)-1-[4-(1-piperidinyl)phenyl]-2,5-pyrrolidinedione
-5.354 4-[(4-methyl-1-piperidinyl)sulfonyl]-N-(2-phenoxyethyl)benzamide
-2.925 2-hydroxy-5-[(4-hydroxyanilino)sulfonyl]benzoic acid
-5.635 N-(1,2,3-benzothiadiazol-5-yl)-N'-(2-naphthyl)urea
-4.671 N-(2,3-dimethyl-6-quinoxalinyl)-4-phenyl-1-piperazinecarboxamide
-4.343 N-(2,3-dimethyl-6-quinoxalinyl)-N'-(3-methoxyphenyl)urea
-4.722 2-{2-[(2-chlorophenyl)imino]-4-hydroxy-2,5-dihydro-1,3-thiazol-5-yl}-N-(2-cyanophenyl)acetam
-6.615 ethyl 2-[(4-tert-butylbenzoyl)amino]-3-(1H-indol-3-yl)propanoate
-4.807 4-methoxy-N-(2-naphthyl)benzenesulfonamide
-5.324 4-(2-furoyl)-1-(4-methylphenyl)-N-phenyl-1H-pyrazole-3-carboxamide
-4.978 [3-(4-chlorobenzoyl)-4-isoxazolyl](4-chlorophenyl)methanone
-6.685 3-benzyl-5-(3-phenoxybenzylidene)-2-thioxo-1,3-thiazolidin-4-one
N-{2-[(4-chlorophenyl)sulfanyl]ethyl}-2-[2,3-dichloro(methylsulfonyl)anilino]acetamide
1-(4-chlorophenyl)-4-(2-furoyl)-N-phenyl-1H-pyrazole-3-carboxamide
N-phenyl-N'-{4-[(phenylsulfanyl)methyl]phenyl}thiourea
1-(4-methylphenyl)-N-phenyl-4-(2-thienylcarbonyl)-1H-pyrazole-3-carboxamide
4-[(3,4-dihydroxybenzylidene)amino]-3-methyl-6-phenyl-1,2,4-triazin-5(4H)-one
N-{4-[(2-methyl-1-piperidinyl)sulfonyl]phenyl}-1H-1,2,4-triazole-3-carboxamide



