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Table 1 Bacterial strains and plasmids used in this study

Strains or Plasmids Characteristics Reference or Source
Bacteria strains
Sinorhizobium meliloti Wild type This laboratory

Sinorhizobium meliloti YWO
Sinorhizobium meliloti YW1
Agrobacterium tumefaciens KYCSS plZ372
A . tumefaciens R10 pCF218
Escherichia coli SM10Apir

Escherichia coli DH5a

pIZ384  plZ410

Derivative of S. meliloti Spontaneous Sm"
Derivative of YWO mutated by mariner transposon Al mutant
A. tumefaciens R10 Ti~ bioassay strain
Produces autoinducer 3-0-Cg-HSL  as a positive control
Conjugal donor strain  Sm®  host of pJZ290
Standard cloning host  host of pYC12

This study
This study
This laboratory ®
This laboratory °
This laboratory

This laboratory

Plasmids
plZ290 R6K vector with a mariner transposon Gm"  Ap" This laboratory
pYCI2 BHR P,,. expression vector Gm" This laboratory
pYWI BHR pYC12 derivative carrying intact Al synthase gene Gm" This study
1.1.3 TaKaRa 10
-B-D- o-Nitrophenyln-3- 1.5
D-Galactopyranoside ONPG  5- -4-  -3- -B-D- TY
5-bromo-4-chloro-3-indolyl-8-D-galactopyran- Gm  Sm 96
oside X-Gal Sigma Cig 28°C 40 h 20p:L
Merck Taq DNA T,DNA 96
PCR KYC55 10 cells/ml. X-Gal 100pg/
mL AT 0.5% 96
Promega DNA
28°C 18h X-Gal
pira
1.1.4 2
1 -lacZ B- X-Gal
2 Arbitrary PCR
Table 2 Oligonucleotides used as primers
Primers Primer sequence 5'—3’ %
Gm-1 AACCCTCACTAAAGGGAAC
Gm-2 CGGAATAGGAACTTCAGACC
Km-1 GAGAACCTGCGTGCAATCC 1.6 Arbitrary PCR
Km-2 GGACGTCGTATGGGTAAG Arbitrary PCR PCR
ARBI GGCCACGCGTCGACTAGTACNNNNNNNNNNGATAT . , ,
ARB6 GGCCACGCGTCGACTAGTACNNNNNNNNNNACGCC PCR mariner S>3
ARB2 GGCCACGCGTCGACTAGTAC Km-1—>Gm-1 2
DNA ARBI1 ARB6
1.2  Sinorhizobium meliloti YW0
10pL YW1 DNA
Sinorhizobi lloti YWO Y 95°C 5Smin 94°C 30s 30°C 30s 72°C 1min
”“;’ zobtum metiott 6 94°C 30s 55°C 30s 72°C Imin 30
8 OD ey 72°C 5min PCR 5'—3'
Km-2—Gm-2 ARB2
1.3 C18 50pL 1pL
TLC 94°C 30s 55°C 30s 72°C 1min 30
8 72°C 5min 3ul.
1.4 1.0%
Sinorhizobium 1.7 mariner

meliloti YWO E . coli SM10Apir pJZ290
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AHL
DNA Clone
Manager Professional Suite DNA sequence AHL
NBCI
BLAST translated query vs. protein database
Blastx 1600.0 135
[—1 AHLs production
1.8 1400.0 | 130
—e— growth curve
 12000( 1as
pYC12 g e
5. 5 10000} {20 g
GCGCCATATGCAGGTAATTGCAATTTC-3' 5'- % soor s j
GCGAAGCTTAAAATCGGCAGGGA GG-3' é 600.0 1 g
Nde 1l  Hindlll g 4000 110
YWO0 DNA PCR 2000 103
30 95°C 1min 55°C 30s 72°C 00 | m Tl.m.mleo
Imin  PCR pYCI2 Nde | 8 16 24 32 14/?1 48 56 64 T2
Hind [ll 1  Sinrhizobium meliloti YWO0
E . coli DH5a
E . coli Fig.1 Growth curve linearity and Al activity curve pillar of S.
DHS5a pYCI2 AHL mgliioli 0
TLC AHL 60%
2 Cy TLC
S . meliloti YWO 5 AHL
2.1 Sinorhizobium meliloti YW0
2
traR-tra 1 1 b 3 4 5
Tral AHL TraR AHL
AHL  TraR
TraR  tral
tra |
AHL A . tumefaciens KYCS5
tra |
Piral-lacZ
traR PT7
T7 RNA
TraR
AHL
AHL A . tumefaciens
KYCS5 plZ372  plZ384  plZ410 2 TLC
| Fig.2 TLC analysis of autoinducers produced by different strains. 1. A.

) o o tumefaciens R10 2. S. meliloti YWO 3. S. meliloti YW1 4. E. coli
Sinorhizobium meliloti YWO © FBEA SIS SRIBA htto://journals. in. ac.cn
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Fig.3  AHL activity detection in the supematants of different bacterial
strains. 1.S. melilot YWO 2.S. melilon YW1 3.E. coli DHS5a
pYW1 4.E.coli DH5a pYCI2 .

2.3 mariner

Al YW1 DNA
mariner 503
mariner 503 800bp
YWO0
DNA
GenBank mariner
ORF  377bp  378bp ORF
621bp GenBank EF174470
206 Sinorhizobium medicae WSM419
AHL 99 % A . tumefaciens
Rhizobium sp. NGR234 Tral 70%
ORF tra 1
2.4
pYW1l  Nde I  Hindlll
DNA 621bp Al
Al
E. coli DH5a
pYCI2 AHL E. coli
DH5a pYW1 AHL S . meliloti
YWo 2 Al
pYC12 Prac
3 Al

E . coli DH5a pYC12 TLC

AHL E . coli DH5a pYW1
4  AHL TLC 4 AHL
2 S . meliloti YW1
S . meliloti YW1 2
AHL mariner
2  AHL 621bp
ORF 2
3
Al
Al
Al Al
3
1
Rhizobium . leguminosarum bv
viciae 4 rai rthi cin
tra can Rl tra RI 3-OH-Cy, ;-
HSL  3-oxo-Cg4-HSL rai RI rhi RI
3~4 Al Hew Al
DNA
LuxI Al
E . coli DH5a Al
2 Al Al
AHL
Al
trbB
A . tumefaciens traRl
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candidate using transposon delivery and FLP recombinase-mediated

Screening for autoinducer synthase gene in Sinorhizobium meliloti and analysis of
the autoinducer produced by recombinant expression in Escherichia coli

WANG Yang ZHENG Hui-ming YANG Meng-hua ZHONG Zeng-tao™ ZHU Jun

Key Lab of Microbiological Engineering Agricultural Environment — Ministry of Agriculture
College of Life Science  Nanjing Agricultural University ~Nanjing 210095  China

Abstract The plasmid pJZ290 containing mariner transposon was used to mutagenize Sinorhizobium meliloti and 3000
transposon insertion mutants were subsequently screened for autoinducer-deficient —Al-deficient mutants. One Al-
deficient mutant YW1 was obtained by quantitative activity assay and qualitative TLC detection. In an effort to
characterize the transposon insertions of autoinducer-deficient mutant YW1 we performed an arbitrary PCR and
sequencing techniques to identify insertion sites. The sequence analysis result showed that the transposon inserted
between the 277th bp and the 278th bp of one 621bp ORF in autoinducer-deficient mutant YW1. The 612-bp ORF
encodes a putative protein of 206 amino acids that is highly homologous 99% identity to AHL-synthase tral of
Sinorhizobium medicae WSM419. Cloned into the broad host range expression vectors pYC12 and transformed into
Escherichia coli DH5a  the putative Al synthase gene was overexpressed in E. coli and four different autoinducers
could be detected in the supernatant of the positive recombinant strain by TLC  among which the two AHL molecules that
were deficient in Al-deficient mutant YW1 could be found. All of these showed that the 621bp ORF was an Al synthase
gene. This study paved the way of further studying quorum sensing systems in S. meliloti .

Keywords Sinorhizobium meliloti quorum sensing autioinducer synthase mariner transposon
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