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Table 1  Bacterial strains and plasmids used in this study

Strains or Plasmids

Characteristics

Reference or Source

Bacteria strains

AzcO Azorhizobium caulinodans ORS571 Wild type Ap' This laboratory *
Azcl Derivative of AzcO asiE  lacZ asiE disrupted Km" This study
Azc2 Derivative of AzcO carrying Tn inserted asiE This study
YWO0 Derivative of Sinorhizobium sp.1128 Spontaneous Sm" This laboratory *
ZH]1 Derivative of YWO ssiE  lacZ ssiE disrupted Km' This study
HMZ0 Derivative of Mesorhizobium tianshanese CCBAU3306 Spontaneous Sm" This laboratory °
TC1 Derivative of HMZ0 msiA  lacZ msiA disrupted Km" This study
Rhizobium etli
CE3 Derivative of Rhizobium etli CFN42 Spontaneous Sm' This laboratory ©
Rhel Derivative of Rhizobium etli CE3 rsiE  lacZ rsiE disrupted Km" This study
Escherichia coli
SM10Apir Conjugal donor strain Sm® host of pJZ260 This laboratory
DH5a Standard cloning host This laboratory
BW20676 Conjugal donor strain host of pVIK112 This laboratory
Plasmids
pIZ260 R6K vector with a mariner transposon Cm" promoterless Km resistance gene Ap' This laboratory
pVIK112 Transcriptional fusion vector R6K Origin Km" This laboratory
pAzcl PVIK112 derivative carrying internal fragment of asif Km® This study
1.1.2 1.4
YL 37C mariner 1 Plasmids
TY 28C Km'
E. coli LB 37°C Km'
Sm 100 pg/mL
Km 50 pg/mL E. coli SM10Apir pJZ260 Sm100
Ap 100 pg/mL Cm 20 pg/mL Km40 SE 1% V/V
1.1.3 Km'
TaKaRa Fermentas ONPG -B-D-
o-Nitrophenyln-§3-D-Galactopyranoside Km40
IPTG -B- isopropyl-f3- Km40 SE 1% V/V
Dthiogalactoside X-Gal Canavanine CAN
Sigma Tag DNA T, DNA
PCR
Promega DNA
1.2 SE 1.5 Azc2
40 g 1% Azc2 50 pg/mL
70 % YL 1%
100 mL 28C SE 37C
100 mL - 8 h 0D ¢,
20C
1.3 1.6 PCR Arbitrary PCR
Azc0 E . coli SM10Apir plJZ260
7 4 137-1 5'-C-
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AGGGACACCAGGATTTAT-3" 137-2 5'-CTTCCGTC- 5500
ACAGGTAGGCG-3"  Arbitrary PCR
137-2 Km-2
DNA Azc2 1
CloneManager Professional Suite DNA Azc2 Km
sequence NBCI 64 0D600
BLAST  translated query vs. protein database Blastx Azc2
1.7 asiE ssiE msiA rsiE-lacZ Km'
Km
asik asik 2.2 mariner
450 bp Azc2 DNA mariner
EcoR 1 Xba 5' 3’ PCR
I PCR mariner 503 800 bp
pVIK112 AzcO DNA
E . coli BW20676 GenBank
pAzcl mariner
Azc0 pVIK112 Azorhizobium caulinodans ORS571 L-
Azc0 asik 131 bp 132 bp
pAzcl asikE AzcO GenBank FJ612449 606
asikE pAzcl HMZ0 msiA 56 %
YL 2.3 asiE
DNA astk LacZ-out
pAzcl  AzcO CAN
Azel CCBAU3306  msiA msiA
1.8 B- CAN AsiE MsiA 56 %
8 asitk NCBI BlastX
1.9 CAN asik
9 Sinorhizobium sp . 1128 sstE Rhizobium etli CE3
rsik asik 55% 54%
2 NCBI
2.1 astk
0T e Km+1%SE lacZ
_25fp R Km+0%SE asik CAN
g 250
~§/ 20 2 200 O None
§ 15 § 150 H +CAN
=Qt 3w J J
0.5 0 , , , .
L Azl Rhel Zhjl TCI
0 0 8 16 24 32 40 48 56 64 lysE::lacZ
Time of growth/h
2 lysE
1 AsiE Azc2
Fig.1 Growth curve of asif insertion mutant with seed exudates SE . Fig.2 lysE expression induced by CAN in different Rhizobia species.
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Fig.3  Sensitivity to canavanine of asiE mutant and similar mutants in

other Rhizobia species.
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exporter encoded by yggA argO that is regulated by the

Identification and functional characterization of genes induced by seed exudates in
Azorhizobium caulinodans ORS571

Wentong Cai Tao Cai Jiang Zhang Huiming Zheng Zengtao Zhong™ Jun Zhu
College of Life Science Nanjing Agricultural University Nanjing 210095 China

Abstract Objective To identify genes induced by plant seed exudates in Azorhizobium caulinodans ORS571. Methods
Using promoterless kanamycin resistance gene Km' on transposon as reporter gene and seed exudates as inducers we screened
genes of interest from transposon insertion mutants libraries. We streaked mutants on TY solid medium with Km and another with
Km and seed exudates correspondingly. If Km" is inserted into a gene that can be induced by plant signals Km" will possibly
express at the same time. Thus mutants were selected that can grow on medium with Km and exudates rather than on medium
with Km. Results We identified a lysE family gene named asiE in strain AzcO that can be induced by seed exudates and
further analysis indicated that the inducing substance is canavanine CAN . lacZ transcriptional fusion of asiE confirmed that its
expression increased by ten-fold or so under the induction of CAN. Besides lysE gene in four different species of Rhizobia can be
induced by CAN. lysE mutants are all sensitive to CAN treatment whereas wild type are resistant. Conclusion The existence
of LysE can make rhizobia better survived in the rhizosphere and may play an important role in early stage of interaction between
rhizobia and host plant.
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