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1. Experimental methods:

1.1 Quantitative Real-Time PCR Assays.

R. solanacearum cells were cultured and harvested till ODeoo=1.0. RNA was isolated using the
RNeasy Protect Bacteria Mini Kit (Qiagen, Copenhagen, Denmark), and was treated using the
Turbo DNA-free kit (Ambion, Life Technologies, Denmark) according to manufacturers’
instructions. cDNA synthesis and quantitative RT-PCR analysis were carried out using the
Qscript 1-Step Sybr green gRT-PCR kit (Quanta Biosciences, Gaithersburg, MD) according to
manufacturer’s instructions. Using 7300Plus Real-Time PCR System. As a control,
quantitative RT-PCR was similarly applied to analyze the expression of the 16S rRNA gene.
The relative expression levels of the target genes were calculated using the Quantitation-

Comparative CT (AACT) method [1].

1.2 Effect of ethyl acetate extract of E. coli GZ-34 on Sporisorium scitamineum.

S. scitamineum MAT-1 and MAT-2 were cultured in YePSA medium and harvested till
ODs00=1.5. MAT-1 and MAT-2 were mixed with equal volumes and 1 pl mixtures were
pointed on the YePSA solid medium plates supplementing with the ethyl acetate extract of E.
coli GZ-34 as indicated. After being cultured at 28 °C for 3 days, the colonies were observed

using a stereomicroscope (M165 FC, Leika, Germany) at low magnification (10x) [2].
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Table S1. Bacterial strains and plasmids used in this study

Strain or plasmid  Phenotype and/or characteristic(s)

Source or reference

Strain

GMI1000 Wild-type strain of R. solanacearum

GMI1000-eGFP GMI1000 containing the egfp gene

GZ-33 An antagonistic bacterium against
GMI1000

GZ-34 An antagonistic bacterium against
GMI1000

ATCCBAA-1114
This study

CCTCC NO: M 2016352

CCTCC NO: M 2016353


https://doi.org/10.1016/0378-1119(95)00584-1
https://doi.org/10.1016/0378-1119(95)00584-1
https://doi.org/10.1016/j.fgb.2015.11.005

GZ-39 An antagonistic bacterium against CCTCC NO: M 2016354

GMI1000
Guyll M. grisea ATCC201236
Ss17 (MAT-1) Pair of mating strains of S. scitamineum Yan et al., 2016
Ss18(MAT-2) Pair of mating strains of S. scitamineum Yan et al., 2016
Plasmid
pBBRIMCS-2 Broad-host-range cloning vector, Km" Kovach et al. (1995)
pBBR1-eGFP pBBR1IMCS-2 containing the egfp gene This study

Table S2. *H (500 MHz) and®*C (125 MHz) NMR data of fraction 1 and fraction 2 (5 in ppm)

Position Fraction 1 (in CD30OD) Fraction 2 (in CD30D)
o (H) 0 (C) o (H) 0 (C)
1 172.6 166.9
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11

12

13

14

3.60-3.53(1H,m),

3.52-3.49(1H,m)

2.06-2.02(1H,m),

1.98-1.91(1H,m)

2.35-2.32(1H,m),

2.00-1.92(1H,m)

4.10(1H,br,s)

4.22(1H,t,d = 7.1 HZ)

2.20-2.16(1H,m)

1.49-1.43(1H,m),

1.37-1.31(1H,m)

1.07(3H,t,J = 7.1 HZ)

0.95 (3H,d, J = 6.9 HZ)

46.3

23.4

29.7

61.4

167.7

60.1

25.6

37.2

15.7

12.7

3.56-3.48(1H,m),

3.39-3.33(1H,m)

1.84-1.75 (2H, m)

1.24-1.15(1H,m),

2.12-2.04(1H,m)

4.06(1H, ddd, J =

1.7,6.3,10.8 HZ)

4.56(1H,br,s)

4.44(1H, ddd, J = 1.0,4.8,5.0 HZ)

3.18(1H, dd, J = 4.8,14.4 HZ),

3.14(1H, dd, J = 5.0,14.4 HZ)

7.29-7.20(1H,m)

7.29-7.20(1H,m)

7.29-7.20(1H,m)

46.1

22.8

29.4

60.2

171.1

57.8

38.2

137.5

131.2

129.6

128.2




Table S3. Primers used in this study

Primer name Prime sequence Note
16s-27f AGAGTTTGATCCTGGCTCAG

16s-1492r GGTTACCTTGTTACGACTT

egfp-F CCGCTCGAGATGGTGAGCAAGGGCGAGGAG Xhol
egfp-R CCCAAGCTTTCAAAGATCTACCATGTACAGCTCGT HindIlI
epsA-F GTACCGAAGATCACGCCCAT gRT-PCR
epsA-R GATCCCAGACCACGATCGAC gRT-PCR
epsE-F GGCAAGTTCTGGCGCAATTT gRT-PCR
epsE-R CGTCTGGAACAGGATCAGGC gRT-PCR
epsF-F TGCGTTCTACGAGTTCCAGC gRT-PCR
epsF-R TTGGCCACGGAATACGAGAG gRT-PCR
motA-F GCTAGTCGCCATCGGTTACA gRT-PCR
motA-R GATCGCCTTCTTGTCGTTGC gRT-PCR
fliT-F CAACTGGGAAGTCGTCAGCA gRT-PCR
fliT-R CGCGCATCGTCTTCGAGAAT gRT-PCR
hrpB-F TGCAGACCAAGGTGGAAGTC gRT-PCR
hrpB-R GAAGTCGAAATTCCAGCGGC gRT-PCR
awr-F GACAAGCGTTACAAGAGCGG gRT-PCR
awr-R GACCTTGAACTCCTGCTCGG gRT-PCR
pilQ-F GCCTGAGCGTCATCTTCGAT gRT-PCR
pilQ-R ATGTCGACCGTGTCTTCGAG gRT-PCR
chew-F CGAGGAATACGGCATCGACA gRT-PCR
chew-R GACGACGGTGTACTGGTTGT gRT-PCR
phcA-F CTTCAACATCAGCTTCGCCG gRT-PCR
phcA-R TCCAGCTCATTGGAACGCAT gRT-PCR




G16S-F

G16S-R

cel-F

cel-R

CGATGTCTGCCTGTTCGACG

AGCCAGTCCATCTTGTCGC

CTGCTCGATCCGCACAACTA

ATTGCCCTTGAACTGGGTGG

qRT-PCR
qRT-PCR
qRT-PCR

qRT-PCR

Table S4. Transcriptional expression levels of virulence-related genes in R. solanacearum after

treatment with antimicrobial compounds from E. coli GZ-34.

Gene name or ID

Fold changes compared to untreated

cyclo(L-Pro-D-lle)

cyclo(L-Pro-L-Phe)

Description

RS22045 epsA

RS22020 epskE

RS22015 epsF

motA

1.08740. 136 0.944+0. 209

12.1137+4. 335 6.598"+2. 732
0.274™£0. 125

1.6377+£0. 213

1.20440. 198 0.674"+0. 167

EPS | polysaccharide export

outer membrane protein EpsA

EPS | polysaccharide export

inner membrane protein EpsE

EPS | polysaccharide export

inner membrane protein EpsF

Flagellar motor stator protein

MotA




RS19010 fiT
RS21310 hrpB
RS21180 awr
RS11555 pilQ
RS23915 cheW
RS13750 phcA

RS17915 cel

0.869+0. 231

0.648™+0. 108

0.794+0. 129

0.695+0. 142

1.066+0. 113

1.529"+0. 225

0.755"+0. 126

0.483"+0. 146

0.641"+0. 139

1.528"+0. 302

0.656+0. 204

0.597+0. 184

0.533°+0. 173

0.716"%0. 133

Flagellar protein FIiT
Regulatory protein HrpB
AWR family protein
GSPD

Chemotaxis protein CheW
Transcriptional regulator

Drug: proton antiporter

Data are means + standard deviations from three independent experiments. *, P <0.05; **, P <0.01; ***

P <0.001 (unpaired t test).
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Strain_GZ-3
d KJ427832.1_Pantoes_coffephils_strain_Cs08

KF360069. 1_Pantoes_snanatis_strain_BSPS

KP267837.1_Pantoes_sp._AC28
KYg82109.1_Pantoes_disperss_strain_ICGV-2
GQ374472 1_Pantoes_sgglom ersns_strain_XJ2
H@Q443235 1_Pantoes_disperss_sirain_TERAS

HQ443233 1_Pantoes_sgglom erans_strain_T2

AM4 19023 1_Pantoes_sp.

g7

e — Strain GZ-39 ‘ ) .
L KY231142 1 Dickeys dadsantii strain NCPFE 898

KX870945. 1 Dickeys dadantii strain LAO404
NR 151814 1 Dick eya fangzhongdsi strain JS5
KT364532.1 Dickeya sp. LJR
NR 041921.1 Dick eya dadantii strain CFBP 1269
f{ KY114431 1 Dickeys solani strain A37G
LC043143.1 Dick eya dianthicols gene for
KP322608 1 Dickeya chryzanthem i sirain MO74
JF419463 1 Dickeys dieffenbachise strain LMG 259927

&

Fig. S1. Isolation and characterization of antagonistic bacteria. The inhibition zone of GZ-33
(@), GZ-34 (b) and GZ-39 (c) in R. solanacearum bioassay plate. Analysis of phylogenic tree
of GZ-33 (d) and GZ-39 (e), which was based on 16S rRNA sequences. Each experiment was

performed at least three times in triplicate.



Fig. S2. Effect of antagonistic bacteria on tomato infection by R. solanacearum. The plants
were treated with medium (a), R. solanacearum GMI1000(eGFP) (b), the mixture of
GMI1000(eGFP) and biocontrol agent GZ-33 at 1:1 (v/v) (c), 1:2.5 (v/v) (d) and 1:5 (v/v) (e),
the mixture of GMI1000(eGFP) and biocontrol agent GZ-34 at 1:1 (v/v) (f), 1:2.5 (v/v) (g),
and 1:5 (v/v) (h), the mixture of GMI11000 (eGFP) and biocontrol agent GZ-39 at 1:1 (v/v) (i),

1:2.5 (v/v) (j) and 1:5 (v/v) (k). Each experiment was performed at least three times in triplicate.
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Fig. S3. DEPT135 spectra of cyclo(L-Pro-D-lle).
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Fig. S4. DEPT135 spectra of cyclo(L-Pro-L-Phe)
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Fig. S5. Effect of the ethyl acetate extract of GZ-34 on the sexual integration of S. scitamineum.
(@) Ss17 (MAT-1). (b) Ss18 (MAT-2). Ss17 (MAT-1) and Ss18 (MAT-2) were mixed and
treated with O pl (c), 3 ul (d), 4.5 ul (e) and 6 ul (f) of the ethyl acetate extract of E. coli GZ-

34, respectively. Each experiment was performed at least three times in triplicate.
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