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Table S4. Antimicrobial and extracellular enzyme activity of the Lysobacter strains.

Activity assays L.ant L ant L.cap L. gum L.enz
ATCC
29479 76 55 3.2.11 C3
Enzymatic activity
Protease + +/- + - +
Chitinase + + + + +
Glucanase + + + + +
Antagonistic activity Medium
Fungi
Rhizoctonia solani AG2-2 llib PDA - - + + +
1/5 PDA + - + + +
R2A + +/- + + +
R. solani AG2-2 llIb, 2 day head start 1/5 PDA - - +/- + +/-
R2A + + + + +
R. solani volatile - - - - -
Verticillium dahliae JR2 PDA + + + + +
1/5 PDA + + + + +
R2A + + + + +
Verticillium dahliae spores PDA - - + + +
1/5 PDA - - + + +
R2A + + + + +
Fusarium solani PDA NT NT + + +
1/5 PDA - - + + +
R2A - - + + +
Fusarium oxysporum (IRS) spores PDA - - + + +
1/5 PDA - + + + +
R2A + + + + +
Fusarium oxysporum (PRI) spores PDA + - + + +
1/5 PDA - - + + +
R2A + + + + +
Aspergillus niger spores PDA - - +/- +/- +/-
1/5 PDA - + + + +
R2A + + + + +
Cercospora spores PDA - -/+ + + +
1/5 PDA - - + + +
R2A + + + + +
Stemphylium spores PDA - - + + +
1/5 PDA -[+ -[+ + + +
R2A + + + + +
Oomycetes
Aphanomyces cochloides PDA + + + + +
1/5 PDA - + + + +
R2A + + + + +
Phytophthora infestans 88069 PDA + + + + +
1/5 PDA - + + + +
R2A + + + + +
Pythium ultimum PDA - - + + +
1/5 PDA - -/+ + + +
R2A + + + + +
Saprolegnia parasitica PDA - +/- + + -/+
1/5 PDA -[+ + + + +
R2A - + + + +
Bacteria
Xanthomonas campestris pv campestris 1/5 PDA + + - + -
R2A - + - - -
Pectobacterium atrosepticum 1/5 PDA - - - - -
R2A - - - - -
LB - - - - -

Note: + indicates inhibition of the plant pathogen was observed; - indicates no inhibition was
observed. +/- indicates an inhibition was observed after 2-3 days of incubation, but the inhibition
disappeared upon longer incubation. NT indicates not tested.

L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes.



Table S5. Number of CDSs encoding peptidases containing a glycosyl hydrolase catalytic
domain with chitinase activity in Lysobacter, Stenotrophomonas and Xanthomonas spp.

Taxonomy ID #GH18 #GH19 #GH23 # GH48

L. ant ATCC29479 2 3 6 0
L. ant 55 2 0 5 0
L.cap 76 2 0 6 0
L. gum 3.2.11 3 0 6 0
L.enz C3 2 2 6 0
S. mal D457 1163399 2 3 8 0
S. mal K279a 522373 2 2 7 0
S. mal R551-3 391008 2 1 7 0
X. alb GPE PC73 29447 2 0 9 0
X. axo_cit 306 190486 1 2 8 0
X. axo_cit F1 981368 1 1 5 0
X. axo Xac29-1 1304892 1 2 10 0
X. cam_cam B100 340 1 0 8 0
X. cam_cam 8004 314565 1 1 7 0
X. cam_cam ATCC33913 190485 1 0 6 0
X. cam_rap 756C 990315 1 0 7 0
X. cam_ves 85-10 316273 1 1 7 0
X. cit_cit Aw12879 1137651 1 4 8 0
X. fus_fus 4824R 366649 1 1 5 0
X. ory_ory KACC10331 291331 1 1 5 0
X. ory_ory MAFF311018 342109 1 1 5 0
X. ory_ory PXO99A 360094 1 2 5 0
X. ory _ory BLS256 383407 1 1 5 0

Note: Taxonomy ID refers to ID number in NCBI. The values for the Stenotrophomonas

and Xanthomonas strains were obtained from CAZy database.

L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes.
S. mal: Stenotrophomonas maltophilia; X. alb: Xanthomonas albilineans; X. axo_cit_306:

X. axonoponis pv. citri str. 306; X. axo_cit F1: X. axonoponis pv. citrumelo F1; X. cam_cam:

X. campestris pv. campestris; X.cam_rap: X. campestris pv. raphani X. cam_ves:

X. campestris pv. vesicatoria; X. cit_cit Aw12879: X. citri subsp. citri Aw12879; X. fus_fus:

X. fuscans subsp. fuscans; X. ory_ory: X. oryzae pv. oryzae; X. ory_ory BLS256: X. oryzae

pv. oryzicola BLS256



Table S6. CDSs encoding peptidases containing a glycoside hydrolase domain
with chitinase activity.

ID

PFAM domains

L. ant ATCC29479

LA29479 768
LA29479 4426
LA29479 108
LA29479 1555
LA29479 2721
LA29479 173
LA29479_550
LA29479 2732
LA29479 3128
LA29479 3846
LA29479 3980
L. ant76
LA76x_490
LA76x_1507
LA76x_1715
LA76x_2402
LA76x_3017
LA76x_3546
LA76x_4569

L. cap 55
LC55x_1252
LC55x_4660
LC55x_515
LC55x_1606
LC55x_2425
LC55x_3046
LC55x_3500
LC55x_4497
L.gum 3.2.11
LG3211_1152
LG3211_1156
LG3211_4770
LG3211_1691
LG3211_2174
LG3211_2812
LG3211_3609
LG3211_4306
LG3211_510
L.enz C3
LEC3_0401
LEC3_1126
LEC3_2053
LEC3_3325
LEC3_0326
LEC3_1657
LEC3_2132
LEC3_2818
LEC3_3603
LEC3 4365

Glyco_hydro_18
Glyco_hydro_18
Glyco_hydro_19
Glyco_hydro_19
Glyco_hydro_19
SLT

SLT

SLT

SLT

SLT

SLT L

Glyco_hydro_18
Glyco_hydro_18
SLT

SLT

SLT

SLT

SLT_L

Glyco_hydro_18
Glyco_hydro_18
SLT L

SLT

SLT

SLT

SLT

SLT

Glyco_hydro_18
Glyco_hydro_18
Glyco_hydro_18
GH23
GH23
GH23
GH23
GH23
GH23

Glyco_hydro_18
Glyco_hydro_18
Glyco_hydro_19
Glyco_hydro_19
SLT L

SLT

SLT

SLT

SLT

SLT

CBM_5_12
CBM _5_12

PG_binding_1

LysM

LysM
SLT

CBM_5_12
CBM_5_12

LysM
LysM
SLT

CBM_5_12
CBM_5_12
SLT

LysM
LysM

CBM_5_12
CBM_5_12
CBM_5_12
SLT

SLT

SLT

SLT

SLT

SLT L

CBM_5_12
CBM_5_12

SLT
LysM
LysM

Fn3-like
Fn3-like

fn3
fn3

fn3
fn3

fn3
fn3
fn3
LysM
LysM

SLT

Fn3-like
Fn3-like

Note: BLASTp analysis was performed with the GH domain of reference sequences
using a cut-off of e-value < e-5. Subsequently, blast hits were subjected to PFAM
analysis and only those that contained a significant hit for a GH domain were considered
as a CDS containing a GH domain with chitinase activity.
L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes.



Table S7. Number of CDSs encoding peptidases containing a glycosyl hydrolase catalytic domain with glucanase activity in
Lysobacter, Stenotrophomonas and Xanthomonas spp.

Taxonomy ID ~ GH1 GH3 GH5 GH6 GHY9 GH12 GH16 GH30 GH51 GH71 GH74

L. ant 29479 1 2 0 0 0 0 2 0 0 1 0
L. ant 55 0 2 0 0 0 0 1 0 0 0 0
L. cap 76 0 3 0 0 0 0 3 0 0 0 0
L. gum 3.2.11 0 4 0 0 0 0 2 0 0 0 0
L.enz. C3 0 3 1 0 0 0 2 0 0 0 0
S. mal D457 1163399 0 5 0 0 0 0 0 0 0 0 0
S. mal K279a 522373 0 4 0 0 0 0 1 0 0 0 0
S. mal R551-3 391008 0 3 0 0 0 0 0 0 0 0 0
X. alb GPE PC73 29447 0 6 2 1 1 1 0 0 1 0 0
X. axo_cit 306 190486 0 6 6 0 1 1 1 3 1 0 1
X. axo_cit F1 981368 0 6 6 0 1 1 0 2 1 0 1
X. axo Xac29-1 1304892 0 6 6 0 1 0 1 1 1 0 1
X. cam_cam B100 340 0 8 6 2 1 2 1 2 1 0 1
X. cam_cam 8004 314565 0 8 6 2 1 2 1 2 1 0 1
X. cam_cam ATCC33913 190485 0 8 6 2 1 2 1 2 1 0 1
X. cam_rap 756C 990315 0 8 6 1 1 2 1 2 1 0 1
X. cam_ves 85-10 316273 0 6 6 0 1 1 0 2 1 0 1
X. cit_cit Aq12879 1137651 0 6 6 0 1 2 1 3 1 0 1
X. fus_fus 4824R 366649 0 6 6 0 1 1 0 1 1 0 1
X. ory_ory KACC10331 291331 0 6 5 1 0 2 0 1 1 0 0
X. ory_ory MAFF311018 342109 0 6 5 1 0 2 0 1 1 0 0
X. ory_ory PXO99A 360094 0 6 5 1 0 2 0 1 1 0 0
X. ory_ory BLS256 383407 0 6 7 3 0 0 0 2 1 0 0

Note: other domains with glucanase activity according to CAZy database include GH7, GH26, GH44, GH45, GH48, GH55, GH64,

GH81, GH87, GH124, GH128, GH131 were not detected or not present in the strains listed above.

L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes; S. mal: Stenotrophomonas maltophilia; X. alb:
Xanthomonas albilineans; X. axo_cit_306: X. axonoponis pv. citri str. 306; X. axo_cit F1: X. axonoponis pv. citrumelo F1; X. cam_cam: X.
campestris pv. campestris; X.cam_rap: X. campestris pv. raphani X. cam_ves: X. campestris pv. vesicatoria; X. cit_cit Aw12879: X. citri subsp.
citri Aw12879; X. fus_fus: X. fuscans subsp. fuscans; X. ory_ory: X. oryzae pv. oryzae; X. ory_ory BLS256: X. oryzae pv. oryzicola BLS256.



Table S8. CDSs encoding peptidases containing glycoside hydrolase domain with glucanase
activity.

ID PFAM domain

L. ant ATCC29479
LA29479 1193
LA29479 4718
LA29479 5063
LA29479 1051
LA29479 2056
LA29479 2110

Glyco_hydro_1
Glyco_hydro_3
Glyco_hydro_3
Glyco_hydro_16
Glyco_hydro_16
Glyco_hydro_71

Glyco_hydro 3 C

L.ant76

LA76x_3474 GH3 Glyco_hydro 3
LA76x_4814 GH3 Glyco_hydro_3 Glyco_hydro_3 C
LA76x_2591 GH16 Glyco_hydro_16
L. cap 55

LC55x_216 Glyco_hydro_3 Glyco_hydro 3 C
LC55x_3422 Glyco_hydro_3

LC55x_4890 Glyco_hydro_3 Glyco_hydro_3 C
LC55x_1557 Glyco_hydro_16 CBM_6
LC55x_2740 Glyco_hydro_16

LC55x_4859 Glyco_hydro_16

L.gum 3.2.11

LG3211_1762
LG3211_1840
LG3211_203

LG3211_4758
LG3211_2492
LG3211_2614

Glyco_hydro 3
Glyco_hydro_3
Glyco_hydro_3
Glyco_hydro_3
Glyco_hydro_16
Glyco_hydro_16

Glyco_hydro 3 C
Glyco_hydro 3 C
Glyco_hydro_3 C

L.enz C3

LEC3_1718 Glyco_hydro_3

LEC3_2523 Glyco_hydro_3 Glyco_hydro_ 3 C  Fn3-like
LEC3 5129 Glyco_hydro_3 Glyco_hydro 3 C

LEC3 3663 Cellulase

LEC3_0490 Glyco_hydro_16 CBM_6

LEC3 2518 Glyco _hydro 16

L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes.



Table S9. Number of CDSs encoding peptidase identified by BLASTp analysis in the
MEROPS database.
L. ant L.ant76 L. cap 55 L. gum L.enzC3

ATCC29479 3.2.11
Total no. CDS 372 330 325 298 324
% per genome 7.2 6.4 5.7 5.6 5.8
Family
Aspartic Peptidases
A08 1 1 1 1 1
A24A 1 1 1 1 1
Cysteine Peptidases
CO1A 2 1 0 1 0
CO02A 1 1 1 0 1
C11 1 1 0 1 0
C14B 3 0 0 0 0
C15 1 1 1 1 1
C19 0 1 0 0 0
C26 10 11 9 9 7
C39 3 3 3 3 1
C40 3 3 2 2 3
C44 5 5 4 6 7
C55 1 1 0 0 0
C56 8 8 7 3 2
C59 0 0 1 1 1
C80 1 2 0 0 0
C82 0 2 3 1 0
Inhibitors
129 0 0 0 1 0
139 0 2 2 2 0
151 1 1 1 1 1
178 2 2 2 2 1
187 0 3 3 3 0
Metallopeptidases
MO1 3 3 3 3 3
MO02 2 2 2 2 2
MO3A 1 1 1 1 1
MO04 5 6 9 7 6
MO6 1 0 0 0 0
MO9A 2 2 1 1 1
MO09B 0 11 8 5 0
M10A 0 0 1 1 0
M10B 0 1 1 0 0
M12A 2 1 0 0 0
M12B 1 1 0 0 0
M13 5 6 5 5 6
M14A 1 3 5 3 1
M14B 0 0 0 1 0
M14X 2 0 0 0 2
M15A 0 0 0 0 1
M15B 1 1 1 1 1
M15C 1 2 1 0 2
M15D 1 1 1 1 1



10

M16B
M17
M19

M20A

M20B

M20D

M20F

M20X
M22

M23A

16 18 17 12

16

M23B

M24A
M24B

M28A

M28B

M28D

M28E

M28X
M35
M36
M38
M41

10

12

10

10

M48A

M48B

M48C

M48X

M50B
M56
M61
M66
M72
M79
M90
M97

Asparagine peptide lyases

NO6

Serine Peptidases

SO01A

S01B

S01C

S01D

SO1E

S01X

29 25 22 46

85

SO08A
S08B

S09A
S09B

10

12

12

S09C
S09D
S09X

S11

15

13

20

10

11

S12



S14 1 1 1 1 1
S15 3 0 0 0 7
S16 4 2 2 2 3
S24 2 2 2 2 2
S26A 1 2 2 2 3
S28 0 0 1 0 0
S33 30 32 30 31 28
S41A 5 3 4 3 8
S45 3 4 1 2 1
S46 4 4 3 3 4
S49 3 0 0 0 2
S49A 0 1 1 1 0
S49B 0 2 1 1 0
S51 1 1 2 2 1
S53 1 0 1 0 0
S54 3 4 4 4 3
S73 0 1 0 1 0
Threonine Peptidases

TO1B 1 1 1 1 1
T02 3 2 2 2 3
T03 2 2 2 2 2
Peptidases of Unknown Catalytic Type

u48 1 0 0 0 2
u62 5 6 5 5 5
u68 1 0 0 0 2
u69 1 7 0 2 0
u73 0 4 4 4 0

L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes.



Table $10. Blastp analysis of the predicted protein sequences of the peptidase identified in Lysobacter gummosus DSMZ60980 (Gokcen et al, 2014).

L. ant 29479 L. ant 76 L. cap 55 L. gum 3.2.11 L.enz C3
query Accession MEROPS| g hoct oid|  subject  %id | subject  %id| subject  %id| subject  %id
number family

Serine peptidases

a-lytic protease 1 KF738067 SO1E LA29479 4711 79.0 | LA76x_3467 79.2 | LC55x 3409 78.5 (LG3211_1771 99.7 | LEC3 1730 85.7

a-lytic protease 2 KF738068 SO1E LG3211_1772 99.2 | LEC3 1733 694

a-lytic protease 3 KF738069 SO1E LA29479 30 86.9 | LA76x 3156 87.4 | LC55x 3177 94.1 [ LG3211_2056 99.8 | LEC3 1989 87.4
LA29479 29 75.0 | LA76x_3157 75.0 LG3211_2058 81.5| LEC3 1992 78.0

a-lytic protease 4 KF738070 SO1E LA29479 30 829 | LA76x 3156 83.4 | LC55x 3177 81.9 [LG3211_2058 99.5| LEC3 1992 824
LA29479 29 78.0 | LA76x_3157 78.0 LG3211_2056 81.4 | LEC3 1989 79.0

a-lytic protease 5 KF738071 SO1E LA29479 2300 67.8 | LA76x 4363 67.8 LG3211_2833 100.0

Lysyl peptidase 1 KF738073 S01D LA29479 3571 78.1 | LA76x 3979 78.1 | LC55x 2732 88.3 | LG3211 2609 98.2 | LEC3 3841 76.5
LA29479 3572 67.0 | LA76x 3980 67.0 | LC55x_4007 80.3 | LG3211_3817 81.3 | LEC3 3843 61.3

LC55x_4008 61.1 | LG3211_3819 66.7

Lysyl peptidase 2 KF738074 S01D LA29479 3571 85.4 | LA76x 3979 85.4 | LC55x_4007 88.5 |LG3211 3817 100.0| LEC3 3841 85.7
LA29479 413 76.6 | LA76x 5040 77.1 | LC55x 2732 83.3 |LG3211 2609 824 | LEC3 3839 78.8
LA29479 3602 75.0 | LA76x 4010 75.0 | LC55x_4005 79.9 |LG3211 3815 81.3 | LEC3 2743 73.0
LA29479 3570 73.9 | LA76x 3978 73.9 | LC55x_4003 77.0 | LG3211 4445 79.2 | LEC3 3845 715
LA29479 3575 72.7 | LA76x 3983 72.7 | LC55x_4002 74.1 |LG3211 3813 76.8 | LEC3 3884 68.8
LA29479 3568 71.3 | LA76x 3976 71.3 | LC55x_4031 73.3 |LG3211 3868 725 | LEC3 0220 68.5
LA29479 3572 70.9 | LA76x 3980 70.7 | LC55x_4009 72.5|LG3211 3819 71.7 | LEC3 3843 65.7
LA29479 1174 70.3 | LA76x_2473 70.3 | LC55x 4066 71.3 [LG3211 3821 71.0 | LEC3 3837 65.6
LA29479 3573 69.0 | LA76x 3981 69.0 | LC55x_2891 71.2 |LG3211 2741 69.1 | LEC3 3850 65.0
LA29479 4489 67.1 | LA76x 4670 68.2 | LC55x_2887 69.9 | LG3211 395 64.7 | LEC3 3854 64.4
LA29479 2359 64.2 | LA76x 3326 64.2 | LC55x_4008 69.1 | LG3211 3832 61.2 | LEC3 3852 624
LA29479 3577 64.1 | LA76x 3985 64.1 | LC55x_4023 65.2
LA29479 3277 63.3 | LA76x 516 63.1 | LC55x_4025 64.7
LA29479 4409 61.2 | LA76x 203 62.4 | LC55x_4015 60.7

LA76x_507 61.2

Lysyl peptidase 3 KF738075 S01D LA29479 3572 85.1 | LA76x 3980 84.9 | LC55x_4005 79.4 |LG3211 3819 99.7 | LEC3 3845 74.2
LA29479 3570 73.9 | LA76x 3978 73.9 | LC55x_4008 78.6 | LG3211 4445 774 | LEC3 3843 734
LA29479 3571 70.8 | LA76x 5040 71.2 | LC55x_4003 77.9 |LG3211 3815 759 | LEC3 3841 70.8
LA29479 413 70.8 | LA76x 3979 70.8 | LC55x 2887 75.0 | LG3211_3813 74.1 | LEC3 3837 68.8
LA29479 3573 70.4 | LA76x 3981 70.4 | LC55x_4009 74.2 |LG3211 3821 72.2 | LEC3 3839 68.7
LA29479 3575 70.1 | LA76x 3983 70.1 | LC55x_4007 71.5|LG3211 3817 71.4 | LEC3 3850 68.3
LA29479 2446 70.0 | LA76x_3411 70.0 | LC55x_4031 70.0 | LG3211_2741 68.2 | LEC3 0220 65.2



Lysyl peptidase 4 KF738081 S01D
Serine peptidase 1, family S8 KF738082 SO08A
Serine peptidase 2, family S8 KF738083 SO08A

Metallopeptidases

Hemagglutinin/ proteinase KF738078 MO04

B-lytic-metallo-endopeptidase KF738072 M23A
Metallopeptidase, family M72 KF738080 M72

LA29479 1174
LA29479 4489
LA29479 2359
LA29479 3277
LA29479 2446
LA29479 3568
LA29479 3602
LA29479 3577
LA29479 4489

LA29479 3277
LA29479 5054
LA29479 4

LA29479 3568
LA29479 1174
LA29479 413
LA29479 3570
LA29479 3572
LA29479 3575
LA29479 1171
LA29479 3571
LA29479 3577
LA29479 3573
LA29479 2359
LA29479 4409
LA29479 3277

LA29479 74
LA29479 4589

68.5
67.4
67.0
67.0
65.9
65.6
64.4
61.2
61.2

75.3
74.7
77.5

91.8
89.7
81.8
75.5
75.5
75.5
75.1
74.6
74.1
69.6
64.0
63.1
61.3

74.2
87.0

LA76x_2473
LA76x_3411
LA76x_4670
LA76x_3326
LA76x_203
LA76x_3976
LA76x_4010
LA76x_4670
LA76x_3985
LA76x_516
LA76x_203
LA76x_4821
LA76x_3180

LA76x_3976
LA76x_2473
LA76x_5040
LA76x_3980
LA76x_2475
LA76x_3978
LA76x_3983
LA76x_3979
LA76x_3985
LA76x_3981
LA76x_3326
LA76x_507
LA76x_203

LA76x_3114
LA76x_1409

68.5
68.3
67.4
67.0
66.1
65.6
64.4
62.4
61.2
60.5
75.3
74.8
77.4

91.8
90.0
80.9
76.4
75.5
75.5
75.5
74.6
74.1
69.6
64.0
63.1
60.4

74.2
86.7

LC55x_2891
LC55x_4002
LC55x_4025
LC55x_4023
LC55x_4021
LC55x_2732
LC55x_4015
LC55x_4066

LC55x_5147
LC55x_211
LC55x_3192

LC55x_2891
LC55x_4002
LC55x_4031
LC55x_2887
LC55x_2889
LC55x_4007
LC55x_4030
LC55x_4003
LC55x_4005
LC55x_4008
LC55x_4015
LC55x_4009
LC55x_4021
LC55x_4023
LC55x_4025
LC55x_4028
LC55x_945
LC55x_1143

69.4
68.8
68.6
67.3
66.4
66.3
61.6
61.4

93.4
81.9
85.1

91.5
82.7
81.7
76.4
76.1
74.6
70.5
69.1
69.1
69.1
68.8
67.9
64.3
63.4
63.4
60.7
82.5
89.4

LG3211_2609
LG3211_3829
LG3211_3868

LG3211_5119
LG3211_196
LG3211_2038

LG3211_2741
LG3211_3813
LG3211_4445
LG3211_2739
LG3211_3832
LG3211_3815
LG3211_3821
LG3211_3817
LG3211_4445
LG3211_3819
LG3211_3829

LG3211_883
LG3211_1059

67.2
62.7
60.4

99.5
99.8
99.7

100.0
87.3
83.4
75.9
75.9
72.7
714
69.1
69.1
68.2
68.2

99.2
99.8

LEC3_3854
LEC3_ 2743
LEC3_3852

LEC3_0165
LEC3_5135
LEC3 1973

LEC3_ 2743
LEC3_3837
LEC3_3841
LEC3_2741
LEC3_3839
LEC3_3845
LEC3_3854
LEC3_3852
LEC3_3843
LEC3_3850

LEC3_0833
LEC3_1028

65.2
63.8
63.7

87.0
72.3
81.9

86.7
74.6
71.8
71.3
70.0
66.1
66.1
65.2
63.4
60.7

81.2
79.7

Note: cut-off E-value for BLASTp analysis was set at 10°. L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes.



Table $11. Overview of the antimicrobial compounds produced by Lysobacter.

Species Compound Activity Gene References

L. antibioticus 1-hydroxy-6-methoxyphenazine antioomycete [1]
1-Hydroxy-6-methoxyphenazine 5,10-dioxide (myxin) 2]
4-hydroxyphenylacetic acid antioomycete [3]

L. capsici cyclo(L-Pro-L-Tyr antioomycete [4]

L. enzymogenes dihydromaltophilin (HSAF) antifungal/antioomycete PKS/NRPS [5,6,7]
biosurfactant antifungal/antioomycete [8]
cyclic lipodepsipeptide (WAP-8294A2) antibacterial WAPS1,2; NRPS [9]

L. gummosus 2,4-diacetylphloroglucinol antifungal [10]

L. lactamgenus cephabacin unknown pcnABC; PKS/NRPS [11,12]

Lysobacter sp. tripropeptin C (cyclic lipodepsipeptide) antibacterial [13,14]
lysobactin (macrocyclic depsipeptide) antibacterial lybAB; NRPS [15]
xanthobaccin A, B & C antibacterial [16,17]
endopeptidase L1,4,5 antibacterial - lysis alpAB [18,19,20]
N-acetylmuramoyl-L-alanine amidase antibacterial - lysis [18,19,20]
muramidase antibacterial - lysis [18,19,20]

Lysobacter spp. B-1,3-glucanases antifungal gluABC [21]
chitinases antifungal chiA [2,2,22]

1. Cook FD, Edwards OE, Gillespie DC, Peterson ER (1971) 1-Hydroxy-6-methoxy phenazines. United States Patent 3609153 pp. 9.

2. Christensen P, Cook FD (1978) Lysobacter, a new genus of nonfruiting, gliding bacteria with a high base ratio. International Journal of Systematic
Bacteriology 28: 367-393.
3. Ko HS, Jin RD, Krishnan HB, Lee SB, Kim KY (2009) Biocontrol ability of Lysobacter antibioticus HS124 against Phytophthora blight is mediated by the
production of 4-hydroxyphenylacetic acid and several lytic enzymes. Current Microbiology 59: 608-615.
4. Puopolo G, Cimmino A, Palmieri MC, Giovannini O, Evidente A, et al. (2014) Lysobacter capsici AZ78 produces cyclo(I-Pro-I-Tyr), a 2,5-diketopiperazine with
toxic activity against sporangia of Phytophthora infestans and Plasmopara viticola. J Appl Microbiol 117: 1168-1180.
5.Li S, Calvo AM, Yuen GY, Du L, Harris SD (2009) Induction of cell wall thickening by the antifungal compound dihydromaltophilin disrupts fungal growth and is

mediated by sphingolipid biosynthesis. J Eukaryot Microbiol 56: 182-187.



6. Lou L, Qian G, Xie Y, Hang J, Chen H, et al. (2011) Biosynthesis of HSAF, a tetramic acid-containing macrolactam from Lysobacter enzymogenes. } Am Chem
Soc 133: 643-645.

7.Yu F, Zaleta-Rivera K, Zhu X, Huffman J, Millet JC, et al. (2007) Structure and biosynthesis of heat-stable antifungal factor (HSAF), a broad-spectrum
antimycotic with a novel mode of action. Antimicrobial Agents and Chemotherapy 51: 64-72.

8. Folman LB (2003) Biological control of Pythium aphanidermatum in soilless systems: Selection of biocontrol agents and modes of action. PhD Thesis,
University of Leiden, The Netherlands: 123-143.

9. Zhang W, Li Y, Qian G, Wang Y, Chen H, et al. (2011) Identification and characterization of the anti-methicillin-resistant Staphylococcus aureus WAP-8294A2
biosynthetic gene cluster from Lysobacter enzymogenes OH11. Antimicrob Agents Chemother 55: 5581-5589.

10. Brucker RM, Baylor CM, Walters RL, Lauer A, Harris RN, et al. (2008) The identification of 2,4-diacetylphloroglucinol as an antifungal metabolite produced
by cutaneous bacteria of the salamander Plethodon cinereus. Journal of Chemical Ecology 34: 39-43.

11. Demirev AV, Lee CH, Jaishy BP, Nam DH, Ryu DDY (2006) Substrate specificity of nonribosomal peptide synthetase modules responsible for the biosynthesis
of the oligopeptide moiety of cephabacin in Lysobacter lactamgenus. FEMS Microbiology Letters 255: 121-128.

12. Lee JS, Vladimirova MG, Demirev AV, Kim BG, Lim SK, et al. (2008) Expression and characterization of polyketide synthase module involved in the late step
of cephabacin biosynthesis from Lysobacter lactamgenus. Journal of Microbiology and Biotechnology 18: 427-433.

13. Hashizume H, Igarashi M, Hattori S, Hori M, Hamada M, et al. (2001) Tripropeptins, novel antimicrobial agents produced by Lysobacter sp. |. Taxonomy,
isolation and biological activities. Journal of Antibiotics 54: 1054-1059.

14. Hashizume H, Sawa R, Harada S, Igarashi M, Adachi H, et al. (2011) Tripropeptin C blocks the lipid cycle of cell wall biosynthesis by complex formation with
undecaprenyl pyrophosphate. Antimicrob Agents Chemother 55: 3821-3828.

15. Hou J, Robbel L, Marahiel MA (2011) Identification and characterization of the lysobactin biosynthetic gene cluster reveals mechanistic insights into an
unusual termination module architecture. Chem Biol 18: 655-664.

16. Hashidoko Y, Nakayama T, Homma Y, Tahara S (1999) Structure elucidation of xanthobaccin A, a new antibiotic produced from Stenotrophomonas sp.
strain SB-K88. Tetrahedron Letters 40: 2957-2960.

17. Nakayama T, Homma Y, Hashidoko Y, Mizutani J, Tahara S (1999) Possible role of xanthobaccins produced by Stenotrophomonas sp. strain SB-K88 in
suppression of sugar beet damping-off disease. Applied and Environmental Microbiology 65: 4334-4339.

18. Lapteva YS, Zolova OE, Shlyapnikov MG, Tsfasman IM, Muranova TA, et al. (2012) Cloning and expression analysis of genes encoding lytic endopeptidases
L1 and L5 from Lysobacter sp. strain XL1. Appl Environ Microbiol 78: 7082-7089.

19. Tsfasman IM, Sitkin BV, Lysanskaya VY, Stepnaya OA, Kulaev IS (2007) Substrate specificity and some physicochemical properties of autolytic enzymes of
the bacterium Lysobacter sp. XL 1. Biochemistry (Moscow) 72: 760-765.

20. Vasilyeva NV, Tsfasman IM, Suzina NE, Stepnaya OA, Kulaev IS (2008) Secretion of bacteriolytic endopeptidase L5 of Lysobacter sp. XL1 into the medium by
means of outer membrane vesicles. FEBS Journal 275: 3827-3835.

21. Palumbo JD, Yuen GY, Jochum CC, Tatum K, Kobayashi DY (2005) Mutagenesis of 3-1,3-glucanase genes in Lysobacter enzymogenes strain C3 results in
reduced biological control activity toward Bipolaris leaf spot of tall fescue and Pythium damping-off of sugar beet. Phytopathology 95: 701-707.

22. Zhang Z, Yuen GY, Sarath G, Penheiter AR (2001) Chitinases from the plant disease biocontrol agent, Stenotrophomonas maltophilia C3. Phytopathology 91:
204-211.



Table S12. Overview of reference protein sequences used for blastp lysis in the Ly g '+ ir a hit in the genome sequence with cut-off E value of e-05 and >60 % identity (>70% for NRPS). Not detected is indicated with '-'.
L. ant L.ant76 L. cap 55 L. gum L.enzC3
Compound Derivative/alternate nz Protein name ATCC29479 3.2.11 Reference sequence obtained from: Accession number Reference
Exoenzymes
chitinase ChiA + + + + + Lysobacter enzymogenes OH11 DQ888611 Qian et al, 2012
ChiA - - - - - Serratia marcescens 2170 AB015996 Watanabe et al, 1997
ChiB - - - - - Serratia marcescens 2170 BAA31568 Watanabe et al, 1997
ChiC - - - - - Serratia marcescens 2170 - Watanabe et al, 1997
ChiA + + + + + Stenotrophomonas maltophilia 34S1 AAB70917 Kobayashi et al, 2002
ChiA - - - - - Bacillus circulans WL-12 AAA81528 Watanabe et al, 1990
ChiC - - - - - Bacillus circulans WL-12 BAA13974 Watanabe et al, 1990
ChiD - - - - - Bacillus circulans WL-12 BAA34114 Watanabe et al, 1990
endopeptidase AlpA + + + + + Lysobacter spp. XL1 ACZ72924 Lapteva et al, 2012
AlpB i & > - - Lysobacter spp. XL1 ACZ72925 Lapteva et al, 2012
GH16 + + + + - Lysobacter gummosus UASM 402 AHE78434 Goekeen et al, 2014
MO04_1 + + + + + Lysobacter gummosus UASM 402 AHE78433 Goekcen et al, 2014
M23A + + + + + Lysobacter gummosus UASM 402 AHET78427 Goekeen et al, 2014
M72 + + + + + Lysobacter gummosus UASM 402 AHE78435 Goekcen et al, 2014
OmpA-like_1 + + + + + Lysobacter gummosus UASM 402 AHE78431 Goekeen et al, 2014
OmpA-like_2 W + + <h i Lysobacter gummosus UASM 402 AHE78432 Goekcen et al, 2014
S01D_1 + + + + + Lysobacter gummosus UASM 402 AHE78428 Goekceen et al, 2014
S01D_2 + + + + + Lysobacter gummosus UASM 402 AHE78429 Goekcen et al, 2014
S01D_3 + + + + + Lysobacter gummosus UASM 402 AHE78430 Goekceen et al, 2014
S01D_4 + + + + + Lysobacter gummosus UASM 402 AHE78436 Goekcen et al, 2014
SO01E_1 + + + + + Lysobacter gummosus UASM 402 AHE78422 Goekceen et al, 2014
S01E_2 - - + + + Lysobacter gummosus UASM 402 AHE78423 Goekeen et al, 2014
S01E_3 + + + + + Lysobacter gummosus UASM 402 AHE78424 Goekeen et al, 2014
SO01E_4 + + + + + Lysobacter gummosus UASM 402 AHE78425 Goekeen et al, 2014
SO01E_5 + + - + - Lysobacter gummosus UASM 402 AHE78426 Goekeen et al, 2014
S08A_1 + + + + + Lysobacter gummosus UASM 402 AHE78437 Goekceen et al, 2014
S08A_2 + + + + + Lysobacter gummosus UASM 402 AHE78438 Goekcen et al, 2014
exoprotease AprA - - - - - Pseudomonas protegens Pf-5 CP000076 (PFL_3210) Paulsen et al, 2005; Loper et al, 2012
glucanase GIuA - - + + + Lysobacter enzymogenes C3 AAN77503 Palumbo et al, 2003
GluB + + + + + Lysobacter enzymogenes C3 AAN77504 Palumbo et al, 2003
GluC - - + + + Lysobacter enzymogenes C3 AANT77505 Palumbo et al, 2003
pectate lyase PFLU3229 - - - - - Pseudomonas fluorescens SBW25 NC_012660 (PFLU3229) Silby et al, 2009
Antibiotics
cephabacin cephalosporin PcnAB - - - - - Lysobacter lactamgenus YK90 BAA08846 Kimura et al 1996
PcnC - - - - - Lysobacter lactamgenus YK90 Q48739 Kimura et al 1996
Cpbl - - - - - Lysobacter lactamgenus IFO14288 ABB80392 Demirev et al 2006
CpbK - - - - - Lysobacter lactamgenus IFO14288 ABB80393 Demirev et al 2006
DAPG PhIA - - - - - Pseudomonas fluorescens Q2-87 AAB48109 Bangera and Thomashow 1999
PhiB - - - - - Pseudomonas fluorescens Q2-87 AAB48107 Bangera and Thomashow 1999
PhIC - - - - - Pseudomonas fluorescens Q2-87 AAB48108 Bangera and Thomashow 1999
PhID - - - - - Pseudomonas fluorescens Q2-87 AAB48106 Bangera and Thomashow 1999
PhIE - - - - - Pseudomonas fluorescens Q2-87 AAB48105 Bangera and Thomashow 1999
PhIF - - - - - Pseudomonas fluorescens Q2-87 AAB48110 Bangera and Thomashow 1999
HCN hydrogen cyanide HcnA - - - - - Pseudomonas protegens CHAO CP000076 (PFL_2577) Gross and Loper 2009; Paulsen et al, 2005; Loper et al, 2012
HcnB - - - - - Pseudomonas protegens CHAO CP000076 (PFL_2578) Gross and Loper 2009; Paulsen et al, 2005; Loper et al, 2012
HenC - - - - - Pseudomonas protegens CHAO CP000076 (PFL_2579) Gross and Loper 2009; Paulsen et al, 2005; Loper et al, 2012
HRP dialkylrecorsinol DarA - - - - - Pseudomonas chlororaphis subsp. aureofaciens 30-84 EJL05820 Loper et al, 2012
DarB - - - - - Pseudomonas chlororaphis subsp. aureofaciens 30-84 EJL0O5977 Loper et al, 2012
DarC - - - - - Pseudomonas chlororaphis subsp. aureofaciens 30-84 EJL06701 Loper et al, 2012
DarR - - - - - Pseudomonas chlororaphis subsp. aureofaciens 30-84 EJLO7355 Loper et al, 2012
DarS - - - - - Pseudomonas chlororaphis subsp. aureofaciens 30-84 EJL07090 Loper et al, 2012
Phenazine PhzA1 + + - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA4210) Winsor et al, 2009
PhzB1 + + - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA4211) Winsor et al, 2009
PhzC1 - - - - - Pseudomonas aeruginosa PA01 NC_002516 (PA4212) Winsor et al, 2009
PhzD1 + + - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA4213) Winsor et al, 2009
PhzE1 - - - - - Pseudomonas aeruginosa PA01 NC_002516 (PA4214) Winsor et al, 2009
PhzF1 + + - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA4215) Winsor et al, 2009
PhzG1 - - - - - Pseudomonas aeruginosa PA01 NC_002516 (PA4216) Winsor et al, 2009
PhzH - - - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA0051) Winsor et al, 2009
PhzM - - - - - Pseudomonas aeruginosa PA01 NC_002516 (PA4209) Winsor et al, 2009
PhzS + + - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA4217) Winsor et al, 2009
MexG - - - - - Pseudomonas aeruginosa PA01 NC_002516 (PA4205) Winsor et al, 2009
MexH - - - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA4206) Winsor et al, 2009
MexI| - - - - - Pseudomonas aeruginosa PA01 NC_002516 (PA4207) Winsor et al, 2009
OmpD - - - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA4208) Winsor et al, 2009
PhzA2 + + - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA1899) Winsor et al, 2009
PhzB2 + + - - - Pseudomonas aeruginosa PA01 NC_002516 (PA1900) Winsor et al, 2009
PhzC2 - - - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA1901) Winsor et al, 2009
PhzD2 + + - - - Pseudomonas aeruginosa PA01 NC_002516 (PA1902) Winsor et al, 2009
PhzE2 - - - - - Pseudomonas aeruginosa PAO1 NC_002516 (PA1903) Winsor et al, 2009
PhzF2 + + - - - Pseudomonas aeruginosa PA01 NC_002516 (PA1904) Winsor et al, 2009




pyoluteorin

pyrrolnitrin

rhizoxin

cyclo(L-Pro-L-Tyr)

NRPS/PKS clusters
HSAF
lysobactin

WAPS

tripropeptin

arthrofactin

brabantamide
collimomycin

gramicidin

entolysin

massetolide

orfamide

putisolvin

syringopeptin

syringomycin
syringafactin
thanamycin/cormycin

thanapeptin/corpeptin

viscosin

unknown

2,5-diketopiperazine

dihydromaltophillin

WAP8294A2

cyclic depsipeptide

cyclic lipopeptide

dipeptide

cyclic peptide

cyclic lipopeptide

cyclic lipopeptide

cyclic lipopeptide

cyclic lipopeptide

cyclic lipopeptide

cyclic lipopeptide
cyclic lipopeptide
cyclic lipopeptide

cyclic lipopeptide

cyclic lipopeptide

(cyclic) lipopeptide

PhzG2
PItA
PItB
PItC
PItD
PItE
PItF
PItG
PItM
PItR
PrnA
PrnB
PrC
PrnD
RzxB
RzxC
RzxD
RzxH
RzxE
RzxF
Rzx|
RzxG
RzxA
AZ78_PKS1

HSAF - NRPS
LybA
LybB
WAPS1
WAPS2
TrpA
TrpB
TrpC
ArfA
ArfB
ArfC

cfu_1083
cfu_1084
cfu_1085
LgrA
LgrB
LgrC
LgrD
EtIA

EtiB

EtiIC
MassA
MassB
MassC
OfaA
OfaB
OfaC
PsoA
PsoB
PsoC
SypA
SypB
SypC
SyrE
SyrB1
SyfA
SyfB
ThaA
ThaB
Peptin1
Peptin2
Peptin3
ViscA
ViscB
ViscC
Pfl01_2211
Pflo1_2212
Pfl01_2213

Pseudomonas aeruginosa PA01
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Lysobacter capsici AZ78

Lysobacter enzymogenes C3

Lysobacter sp. ATCC 53042

Lysobacter sp. ATCC 53042

Lysobacter enzymogenes OH11
Lysobacter enzymogenes OH11
Collimonas fungivorans Ter331

Collimonas fungivorans Ter331

Collimonas fungivorans Ter331
Pseudomonas spp. MIS38

Pseudomonas spp. MIS38

Pseudomonas spp. MIS38

Pseudomonas chlororaphis CH-C52
Collimonas fungivorans Ter331

Collimonas fungivorans Ter331

Collimonas fungivorans Ter331

Bacillus brevis ATCC 8185

Bacillus brevis ATCC 8185

Bacillus brevis ATCC 8185

Bacillus brevis ATCC 8185

Pseudomonas enthomophila L48
Pseudomonas enthomophila L48
Pseudomonas enthomophila L48
Pseudomonas fluoresens SS101
Pseudomonas fluoresens SS101
Pseudomonas fluoresens SS101
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas protegens Pf-5
Pseudomonas putida PCL1445
Pseudomonas putida PCL1445
Pseudomonas putida PCL1445
Pseudomonas syringae pv syringae B301D
Pseudomonas syringae pv syringae B301D
Pseudomonas syringae pv syringae B301D
Pseudomonas syringae pv syringae B301D
Pseudomonas syringae pv syringae B301D
Pseudomonas syringae pv tomato DC3000
Pseudomonas syringae pv tomato DC3000
Pseudomonas chlororaphis CH-C52
Pseudomonas chlororaphis CH-C52
Pseudomonas chlororaphis CH-C52
Pseudomonas chlororaphis CH-C52
Pseudomonas chlororaphis CH-C52
Pseudomonas fluorescens SBW25
Pseudomonas fluorescens SBW25
Pseudomonas fluorescens SBW25
Pseudomonas fluorescens Pf0-1
Pseudomonas fluorescens Pf0-1
Pseudomonas fluorescens Pf0-1

NC_002516 (PA1905)
CP000076 (PFL_2787)
CP000076 (PFL_2788)
CP000076 (PFL_2789)
CP000076 (PFL_2790)
CP000076 (PFL_2791)
CP000076 (PFL_2792)
CP000076 (PFL_2793)
CP000076 (PFL_2784)
CP000076 (PFL_2785)
CP000076 (PFL_3604)
CP000076 (PFL_3605)
CP000076 (PFL_3606)
CP000076 (PFL_3607)
CP000076 (PFL_2989)
CP000076 (PFL_2990)
CP000076 (PFL_2991)
CP000076 (PFL_2992)
CP000076 (PFL_2993)
CP000076 (PFL_2994)
CP000076 (PFL_2995)
CP000076 (PFL_2996)
CP000076 (PFL_2997)
AHG93908

ABL86391
AEH59099
AEH59100
AEP18656
AEP18655
NIOO
YP_004752836
YP_004752837
BAC67534
BAC67535
BAC67536

NIOO

NIOO

NIOO

CAD92849

CAD92850

CAD92851

CAD92852

NC_008027 (PSEEN3332)
NC_008027 (PSEEN3045)
NC_008027 (PSEEN3044)
ABH06367

ABH06368

ABH06369

CP000076 (PFL_2145)
CP000076 (PFL_2146)
CP000076 (PFL_2147)
DQ151887

DQ151887

DQ151887

AAF99707

AAOT2424

AAO72425

AF047828

AAAB5160

NC_004578 (PSPTO_2829)
NC_004578 (PSPTO_2830)

NC_012660 (PFLU4007)
NC_012660 (PFLU2552)
NC_012660 (PFLU2553)
NC_ 007492 (Pfl01_2211)
NC_007492 (Pfl01_2212)
NC_007492 (Pfl01_2213)

Winsor et al, 2009

Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Gross and Loper 2009; Paulsen et al, 2005
Loper et al, 2008; Loper et al, 2012

Loper et al, 2008; Loper et al, 2012

Loper et al, 2008; Loper et al, 2012

Loper et al, 2008; Loper et al, 2012

Loper et al, 2008; Loper et al, 2012

Loper et al, 2008; Loper et al, 2012

Loper et al, 2008; Loper et al, 2012

Loper et al, 2008; Loper et al, 2012

Loper et al, 2008; Loper et al, 2012
Puopolo et al, 2014

Lou et al, 2011
Hou et al, 2011
Hou et al, 2011
Zhang et al 2011
Zhang et al 2011

Mela et al, 2011

Mela et al, 2011
Roongsawang et al, 2003
Roongsawang et al, 2003
Roongsawang et al, 2003
Gross?

Kessler et al, 2004

Kessler et al, 2004

Kessler et al, 2004

Kessler et al, 2004

Vodovar et al, 2006; Vallet-Gely et al, 2010
Vodovar et al, 2006; Vallet-Gely et al, 2010
Vodovar et al, 2006; Vallet-Gely et al, 2010
De Bruiin et al, 2007; Loper et al, 2012

De Bruijn et al, 2007; Loper et al, 2012

De Bruiin et al, 2007; Loper et al, 2012
Paulsen et al, 2005; Gross et al, 2007
Paulsen et al, 2005; Gross et al, 2007
Paulsen et al, 2005; Gross et al, 2007
Dubern et al, 2008

Dubern et al, 2008

Dubern et al, 2008

Scholz-Schreuder et al, 2001
Scholz-Schreuder et al, 2001
Scholz-Schreuder et al, 2001

Guenzi et al, 1998

Guenzi et al, 1998

Buell et al, 2003; Berti et al, 2007

Buell et al, 2003; Berti et al, 2007

Mendes et al, 2011; Watrous et al, 2012
Mendes et al, 2011; Watrous et al, 2012

5

?

?

Silby et al, 2009; De Bruijn et al, 2007
Silby et al, 2009; De Bruijn et al, 2007
Silby et al, 2009; De Bruijn et al, 2007
Silby et al, 2009; De Bruiin et al, 2007
Silby et al, 2009; De Bruijn et al, 2007
Silby et al, 2009; De Bruiin et al, 2007



Siderophores
achromobactin

aerobactin

enterobactin

ornibactin

pseudomonin

pyochelin

pyoverdine

AcsA
AcsA
AcsB
AcsC
AcsD
lucA
lucB
lucC
lucD
EntA
EntB
EntC
EntD
EntE
EntF
OrbS
OrbB
OrbE
Orbl
OrbS
OrbH
OrbG
OrbC
OrbD
OrbF2
OrbB
OrbE
Orbl
OrbJ
OrbK
PvdA
OrbA
OrbF
OrbL
PmsC
PmsE
PmsA
PmsB
PmsG/BasB
PmsF/BasC
PmsD/BasA/D
PmsC
PmsE
PmsA
PmsB
PchF
PchG
PchE
PchR
PchD
PchC
PchB
PchA
PvdQ
PvdA
Fpvl
FpvR
PvdR
PvdT
PA2391
PvdP
PvdM
PvdN
PvdO
PvdF
PvdE
PA2398
PvdD
PvdJ
PA2402
PA2403
PA2404
PA2405
PA2406
PA2407

Pseudomonas syringae pv syringae B7281

Erwinia chrysanthemi 3937

Erwinia chrysanthemi 3937

Erwinia chrysanthemi 3937

Erwinia chrysanthemi 3937

Yersinia pseudotuberculosis IP 31758
Yersinia pseudotuberculosis IP 31758
Yersinia pseudotuberculosis IP 31758
Yersinia pseudotuberculosis IP 31758
Escherichi coli 0104:H4 str. C227-11
Escherichi coli 0104:H4 str. C227-11
Escherichi coli 0104:H4 str. C227-11
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Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002
Da Silva et al, 2002

Kobayashi et al 2005



Quorum sensing
Rpf/DSF signalling

DF signalling

Other
Argonaut RNA: silencing

RpfG

RpfC

RpfF

RpfB
xcc-b100_4202
xcc-b100_4203
xcc-b100_4204
xcc-b100_4205
xcc-b100_4206
XanB2

P0025
P0026

+ o+ o+

+o+ o+

+ o+ o+

Stenotrophomonas maltophilia K279a
Stenotrophomonas maltophilia K279a
Stenotrophomonas maltophilia K279a
Stenotrophomonas maltophilia K279a

Xanthomonas campestris pv.
Xanthomonas campestris pv.
Xanthomonas campestris pv.
Xanthomonas campestris pv.
Xanthomonas campestris pv.
Xanthomonas campestris pv.

Thermus thermophilis HB27
Thermus thermophilis HB27

campestris B100
campestris B101
campestris B102
campestris B103
campestris B104
campestris B105

NC_010943 (Smit2233)
NGC_010943 (Smit2234)
NC_010943 (Smit2235)
NC_010943 (Smit2236a)
AM920689 (xcc-b100_4202)
AM920689 (xcc-b100_4203)
AM920689 (xcc-b100_4204)
AM920689 (xcc-b100_4205)
AM920689 (xcc-b100_4206)
AM920689 (xcc-b100_4207)

AAS82356
AAS82355

Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Crossman et al, 2008
Vorholter et al, 2008
Vorholter et al, 2008
Vorholter et al, 2008
Vorholter et al, 2008
Vorholter et al, 2008
Vorholter et al, 2008

Swarts et al, 2014
Swarts et al, 2014

L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes.



Table S13. NRPS/PKS clusters identified in the Lysobacter genome sequences using AntiSmash and subsequent domain and prediction analysis. Per cluster, the top row describes the GenelD number, the middle
row describes the domains identified by PFAM analysis and bottom row describes the amino acid predicted to be incorporated based on NRPS/PKS, NRPS predictor2 and phylogenetic analysis.

L. ant ATCC29479

cluster 1 1048 1047 1046
c1 T A
Dhb
cluster 2 1716 1715 1712 1710 1709 1708 1707 1706
#14 aa 1 2 3 4 5 6 7 8 9 10 1" 12 13 14
A T CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT
? Ala Ala ? Arg Asp Asp Asp | Phe/Asn| Thr Asp Pro ? Ala Ala
cluster 3 2680 2678 2677
C A A
? ?
cluster 4 2957 2956
#8 aa 1 2 3 4 5 6 7 8
C1AT CAT CCAT CAT CAmT  CCAT CAT CAT
Val Orn Ser Gly mPhe Leu Orn Gly
cluster 5 3239
#3 aa 1 2 3
CAT CAT CAT TE
Val Phe Thr
cluster 6 3545
# 4 aa 1 2 3 4
CAT CAT CAT CAT TE
Gly Val Trp ?
cluster 7 4135
#1 aa 1
C1AT TE
Gly
L. ant76
cluster 1
#4 aa 1 2 3 4
CAT CAT CAT CAT TE
Ser Val ? Thr
cluster 2 319
#1 aa 1
C1AT TE
Gly
cluster 3 606 605 603
A A A [
? ? ?
cluster 4 2116 2117 2120 2122 2123 2124 2125 2126
#14 aa 1 2 3 4 5 6 7 8 9 10 1" 12 13 14
A T CAT CAT CAT CCAT CAmT CAT CAT CAT CAT CAT CAT CAT CAT CAT TE
? Ala Ala ? Arg Asp Asp Asp Asn Thr Asp Pro ? Ala Asp
cluster 5 2594 2595 2596
A T C1
?
cluster 6 2691 2692
#11 aa 1 2 3 4 5 6 7 8 9 10 1
C1AT CAT CCAT CAT CAmT CCAT CATC | CCAT CAT CCAT  CCAT TE
Val Oorn Ser Gly mPhe Leu Oorn Ser Val Trp ?
cluster 7 3260 3263
#1 aa 1
A CAT TE
? Cys




L. cap 55

cluster 1 2005
#1 aa 1
Ks AT PS K T CAT TE
dihydromaltophilin Orn
cluster 2 2689 2691 2694 2697 2699
#14 aa 1 2 3 4 5 6 7 8 9 10 1 12 13 14
ATC AT CAT CAmT  CCAT CAT CAT KS AT KR T CAT CAmT CAT CAmT CAT CAT CAT CATC
? Orn ? ? Thr Cys ? Thr Cys ? mSer Ser Cys Ser Orn
cluster 3 2722 2723
# 12 aa 1 2 3 4 5 6 7 8 9 10 1 12
C1AT CAT CCAT CAT CAmT CCAT CATC CAT CAT CCAT CCAT CCAmT TE
[WAP-8294 Ser Asn Ser Gly mPhe Leu Orn Gly Asn Trp Oorn mVal
cluster 4 2738 2737 2736
A T C
Val
cluster 5 4975 4976 4977
#3 aa 1 2 3
CAT CAT CAT
Gly Gly ?
cluster 6 5004
#1 aa 1
C1AT TE
Gly
L. gum 3.2.11
cluster 1 2475 2476
#11 aa AT CAT CAT CAT CAT CAT CAT CCAT CAT CAT CAT TE TE
lysobactin Leu Leu Phe Leu Leu Arg lle Thr Gly Asn Ser
cluster 2 3209
#1 aa 1
Ks AT PS K T C1AT TE
dihydromaltophilin Oorn
cluster 3 3694 3693 3692 3691 3690 3689
#12 aa 1 2 3 4 5 6 7 8 9 10 " 12
A T CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT TE
Leu Arg Ser Asp Asp Thr Ser Asp Asp Arg Ser Thr Pro
cluster 4 4391
#5 aa 1 2 3 4 5
AT CAT CAT CAT CAT
Ala Ala Arg ? Ala
cluster 5 4985
#1 aa 1
C1AT TE

Gly




L.enzC3

cluster 1 0544 0545 0547
#3 aa 1 2 3
CAT CAT CAT
Gly Gly Phe
cluster 2 1848 1851
#2 aa 1 2
CAT TE A
Pro? Phe?
cluster 3 2099 2100 2101 2102 2103 2104
#6 aa 1 2 3 4 5 6
Ks PS KR T KS PsS T Ks PsS KR T E At T At At At CAT CAT CAT CAT CAT CATC
Tyr Ser Phe  Phe/Ser Ser Phe/Ser
cluster 4 2493 2494 2495
#4 aa? 1 2 3 4
A mAT CAT CAT Ks KR T Ks KR T KS T CAT KS PS KR mTT Ks PS KR T KS T KS KR T KS KR T Ks PS KR
Thr ? Tyr Gly ?
cluster 5 2577 2558 2559 2560
#10 aa 1 2 3 4 5 6 7 8 9 10
CATT CAT CCAT  CCAT  CCAT CAT CAT CAT CAT CCAT TE
Asp Phe? Arg Asp Thr ? Pro ? Asp Thr
cluster 6 2621 2623
[} A
?
cluster 7 2957 2958 2959
#6 aa 1 2 3 4 5 6
AT CAT CAT NAD AT CAT CAT NAD
Ala/Arg Pro Ala/Arg Pro Ala/Arg Pro
cluster 8 3215
#1 aa 1
KS AT Ps K T C1AT TE
dihydromaltophilin Orn
cluster 9 3675 3676
#12 aa 1 2 3 4 5 6 7 8 9 10 1 12
C1AT CAT CCAT CAT CAmT CCAT CATC CAT CAT CCAT CCAT CCAmT TE
WAP-8294 Ser Asp Ser Gly mPhe Leu Orn Ser Asn Trp Arg mVal
cluster 10 4984
#1 aa 1
CAT NAD
Phe
cluster 11 3997
#1 aa 1
C1AT TE
Gly

Note: C: condensation domain; C1: Condensation domain predicted to be the start of the peptide synthesis, based on phylogenetic analysis; A: adenylation domain; T: thiolation domain; E: epimerase domain; TE: thioesterase
domain; M: methyltransferase domain; KS: ketoacyl synthase domain; KR: KR domain; PS: polyketide synthase dehydratase domain; At: acyltransferase domain; NAD: NAD-binding domain. ? indicates prediction was
inconclusive.




Table S14. Genetic organization of flagellar apparatus and type IV pilus in Lysobacter
genomes.

L. ant L. ant L. cap L. gum L. enz
ATCC29479 76 55 3.2.11 C3
Flagellar apparatus
TCP fam protein - - 1457 4578 4623
fliQ - - 1458 4579 4624
fliR - - 1459 4580 4625
FIhB - - 1460 4581 4626
FIhA - - 1461 4582 4627
flgF - - 1462 4583 4628
flgG - - 1463 4584 4629
flgA-like - - 1464 4585 4631
flgH - - 1465 4586 4632
flgl - - 1466 4587 4633
flgB - - 1467 4588 4634
flgC - - 1468 4589 4635
fliE - - 1469 4590 4636
fliF - - 1470 4591 4637
fliG - - 1471 4592 4638
fliH-like - - 1472 4593 4639
flil - - 1473 4594 4640
flgD - - 1476 4597 4643
flgE - - 1477 4598 4644
fliM - - 1478 4599 4645
fliN - - 1479 4600 4646
flio - - 1480 4601 4647
fliP - - 1481 4602 4648
sigma-70 - - 1482 4603 4649
TCP fam pro - - - 4604 4650
Type IV pilus
pilS 2003 1483 4254 4044 4112
pilR 2004 2551 4255 4045 4113
pilA 2005/2006 1197 4256 4046 4114
cluster|  pilB 2017 1188 4257 4061 4116
pilC 2018 1187 4258 4062 4117
pilD 2019 1186 4259 4063 4118
pilG 4690 4075 4146 3938 3962
pilH 4689 4074 4145 3937 3961
cluster Il  pill 4688 4073 4144 3936 3960
pild 4687 4072 4143 3935 3959
pilL 4686 4071 4142 3934 3958
pilK 4685 4070 4140 3933 3957
pilM 4162 4156 1037 0974 932
pilN 4161 4155 1038 0975 933
cluster lll  pilO 4160 4154 1039 0976 934
pilP 4159 4153 1040 0977 935
pilQ 4158 4152 1041 0978 936
pilE 4261 1741 1583 3629 3575
pilY1 4262 1740 1582 3630 3576

pilX 4263 1739 1581 3632 3577



cluster IVa pilW 4264 1738 1580 3633 3578

pilV 4265 1737 1579 3634 3579
pre-pilin 4266 1736 1578 3637 3580
pilE 1656 3548 3621
pilY1 1655 3549 3622
pilX 1654 3550 3623
cluster IVb pilW 1653 3551 3624
pilV 1652 3552 3625
pre-pilin 1651 3553 3626
cluster V. pilT 0732 1544 1295 1211 1163
pilU 0731 1545 1296 1212 1164
pilZ 4190 4183 1006 0947 0901
pilZ 2 4892 3493 3441 1744 1619

Note: Genes are indicated by genome identification number. For Type IV pilus: entire pathways
are located in five different gene clusters (I-V), with homologues of pilZ distributed throughout

all five genomes.

L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes.



Table S$15. Genetic organization of the General Secretory Pathway and twin-arginine
translocation pathway in the Lysobacter genomes.

L. ant L. ant L. cap L. gum L. enz

ATCC29479 76 55 3.2.11 C3

General Secretory Pathway

cluster | gspD 4300 1135 4315 4115 4172
gspN 4301 1134 4316 4116 4173

gspM 4302 1133 4317 4117 4174

gspL 4303 1132 4318 4118 4175

gspK 4304 1131 4319 4119 4176

gspJ 4305 1130 4320 4120 4177

gspl 4306 1129 4321 4121 4178

gspH 4307 1128 4322 4122 4179

gspG 4308 1127 4323 4123 4180

gspF 4309 1126 4324 4124 4181

gspE 4310 1125 4325 4125 4183

yajC 3222 1804 1725 3455 3514

cluster Il secD 3221 1805 1726 3454 3513
secF 3220 1806 1727 3453 3512

secG 202 2988 3018 2197 2158

secY 3383 3908 3934 3743 3770

others secE 3417 3943 3966 3777 3803
secA 2202 1183 4262 4066 4122

secB 4996 4722 321 340 5031

Twin-arginine translocation pathway

tatA/E 1226 141 5186 5166 122

tatB 1225 142 5185 5166 123

tatC 1224 143 5184 5166 124

RDD fam 1223 144 5183 5166 125

tatD_1 1651 2184 2161 5166 3058

tatD 2 1395 5183 5713 5166 5364

Note: All genes are indicated by locus ID number. Gene positions and transcriptional directions
within the genome are presented from top to bottom in the table.
L. ant: Lysobacter antibioticus; L. cap: L. capsici; L. gum: L. gummosus; L. enz: L. enzymogenes.
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