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Table 1  Bacterial strains and plasmids

Strain and plasmid

Relevant characteristic

Source

S . meliloti
042BM Wild type strain Cm" This laboratory
Rhizobium leguminosarum
LPR5045 pSym-cured chromosome marker Rif" University of Leiden The Netherlands
RBL-5045 LPRS045 pMP154/pMP261 This study
RBL-01D1 LPR5045 pMP190/pMP261 This study
RBL-02D1 LPR5045 pMP190-N5/pMP261 This study
RBL-01D2 LPR5045 pMP190/pBBRIMCS5-D2 This study
RBL-02D2 LPR5045 pMP190-N5/pBBRIMCS5-D2 This study
RBL-01MD3 LPR5045 pMP190/ pBBRIMCS5-MD3 This study
RBL-02MD3 LPR5045 pMP190-N5/pBBRIMCS5-MD3 This study
RBL-01D3 LPR5045 pMP190/pBBRIMCS5-D3 This study
RBL-02D3 LPR5045 pMP190-N5/pBBRIMCS5-D3 This study
RBL-0IM LPR5045 pMP190/pBBRIMCS5-M This study
RBL-02M LPR5045 pMP190-N5/pBBRIMCS5-M This study
RBL-01MCS LPR5045 pMP190/pBBRIMCS-5 This study
RBL-02MCS LPR5045 pMP190-N5/pBBRIMCS-5 This study
Escherichia coli
DH5«a Host of recombinant plasmids This laboratory
Plasmid
pRK2013 Helper plasmid  tra * Km" This laboratory
pMP190 1.5kb derivative of pKT214 lacZ promoterless  InQ mob* Cm" Sm" University of Leiden The Netherlands
pMP190-N5 nod box n5 in pMP190 This study
pMP154 Promoter nodA-lacZ fusion in pMP190 InQ mob* Cm" Sm' University of Leiden The Netherlands
pMP261 nodD1 with itself promoter in pMP92 InP  Tc" University of Leiden The Netherlands
pGEM-T easy T-A clone vector Ap" Promega
pGEMT-N5 PCR product of nod box n5 cloned into pGEM-T easy Ap* This study
PCR product of nodD2 cloned into pGEM-T easy  Ap"
pGEMT-D2 PCR product of nodD3 cloned into pGEM-T easy Ap' This study
pGEMT-D3 PCR product of syrM cloned into pGEM-T easy ~Ap" This study
pGEMT-M This study
pBBRIMCS-5 Broad host-range cloning vector Gm" University of Sevilla Spain.
pBBRIMCS5-D2 nodD2 with itself promoter in pPBBRIMCS-5 This study
pBBRIMCS5-D3 nodD3 with itself promoter in pBBRIMCS-5 This study
pBBRIMCS5-M syrM with itself promoter in pBBRIMCS-5 This study
pBBR1MCS5-MD3 nodD3 with itself promoter Pland P2 in pPBBRIMCS5-M This study

1.3 1.4 nod box n5 PCR
1021 $ PCR
nod box n5 S0pl.  ddH,0
nod box n5 40.5pL 10 x Tag buffer 5pl. MgCl, 25mmol/L 3ul. dNTP
Sal 1 N5P1 5'-GTCGACACTCCTTC- 10mmol/L.  1ul. 042BM  DNA IuL 100ng  N5P1
CTTGCCGAG-3' Bgl 11 20pmol/L 1pL. N5P2 20umol/L 1yl Tag DNA
N5P2  5'-AGATCTCGTCTCCTCTCAGAACG-3’ 5U/pl. 0.5pL %°C 4min ¥°C Imin
nodD2 Sac 1 50°C Imin 72°C 1min 30 72°C. 10min
nodD2P1 5'-GAGCTCCCGCAATCAAGCCAAAGT -3 nodD?2 50l ddH,0 40.5pL 10x Pfiu buffer
Xho 1 nodD2P2 5'-CTCGAGT- 5yl ANTP 10mmol/L 1ul. 042BM  DNA IuL 100ng
GCTCGTGATACTCTCGCAGC -3 nodD3 nodD2P1 20pmol/L 1pL. nodD2P2 20pmol/L 1pL. Pfu
Kpn | nodD3P1 5'-GGTACCCG- ~ DNA 5U/pl. 0.5uL %°C 4min
GCTTCACGCCTGGCGGC-3' Kpn | %°C 1min 50°C 2min 72°C 5min 30 72°C 10min
nodD3P2 5'-GGTACCACGGTCTTCAGATGGGCGA - Pfu DNA
3 syrM Xho 1 Tag DNA
syrMP1  5'-CTCGAGAGCTCGCGCCGGGTGAAGAC-3 PCR dA T-A
Spe 1 sytMP2 5'-ACTAGTGGT- nodD3 50pL  ddH,0

GTGAGTCATCGGGCAA -3’

37.5pL 10 x LA buffer Spl. MeCl, 25mmol/L 3L, dNTP
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10mmol/L. 1uL 042BM  DNA 1pL 100ng  nodD3P1
20pmol/L 1yl nodD3P2 20pmol/L 1pL LA DNA

S5U/pL 0.5l 94°C 6min M°C 1min
58°C Imin 72°C 4min 35 72°C 10min
syrM syrM P1
syrM P2 nodD?2

PCR 100pL. ddH,O0 77.5pL

10 x Taq buffer 10 MgCl, 25mmol/L  6uL.  dNTP
10mmol/L. 2pl. NSP1 1L N5P2 1pl. Tag DNA
S5U/pl. 2pL 25pL
0.5mL.  PCR

94°C 10min 94°C 1min 50°C Imin 72°C 1min 30

72°C 10min
1.5 DNA

PCR pGEM-T easy
1.6

6
1.7
1.7.1 FY
TY
10pmol/L Spmol/L
40pL X-Gal 20mg/mL
10pg/mL Te  Spg/mL
Cm  25pg/mL Sm  25pg/mlL
Gm 28°C 3
~5d
lacZ
1.7.2 B-
15
FY 28°C 180r/min 48h
FY Ago 0.25
10pmol/L
Spmol/L 18h FY
A 0.40

B_
2
2.1 042BM nod box nS
pMP190-N5

042BM  DNA nod box n5

270bp PCR T-A

pGEMT-N5
nod box n5 DNA Gen-
Bank Accession NO. AY578293 Sal I  Bglll
pGEMT-N5
pMP190 pMP190-N5 1-A
2.2 042BM nrodD2 nodD3
042BM  DNA

PCR T-A
nodD2  GenBank Accession NO.

AYS578290 nodD3 GenBank Accession NO. AY578292
syrM GenBank Accession NO. AY578291
pGEMT-D2 pGEMT-D3

syrM

pGEMT-M
2.3
042BM noeAB
Sac I~ Xho I ~ pGEMT-D2
pBBRIMCS-5
nodD2 pBBRIMCS5-D2
I-B
Kpn 1~ pGEMT-D3
pBBRIMCS-5
pBBRIMCS5-D3

nodD3
Spe 1
Xho I  pGEMT-M
pBBRIMCS-5 syrM

pBBRIMCS5-M

pGEMT-D3 nodD3  DNA

pBBR1MCS5-M nodD3  syrM
pBBR1MCS5-MD3 1-C
2.4 042BM

Kpn |

pMP190 lacZ
pMP190-N5
Rhizobium leguminosarum 1.PR5045
RBL-01 RBL-02
pMP261 nodD1  pBBRIMCS5-D2 pB-
BR1IMCS5-D3 pBBR1IMCS5-M pBBR1MCSS-MD3
pBBRIMCS-5 RBL-01  RBL-02
RBL-01D1 RBL-01D2 RBL-01D3 RBL-01M
RBL-01MD3 RBL-02D1  RBL-02D2 RBL-02D3
RBL-02M RBL-02MD3 RBL-01MCS RBL-02MCS
pMP154 nodA pMP261
LPR5045 RBL-5045
2.5 042BM noeAB

X-Gal FY_ TY
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LPR5045 RBL-5045 FYy TY 28°C 180r/min
pMP154/pMP261 28°C 48h
3~5d 1-D 18h
I -D-a TY RBL- B- 2 nodD1
02D1 FY FY noeAB
1-D-b RBL-02D1 16
TY TY 30
FY I-D-c  RBL-02D2 FY RBL-02D2
RBL-02MD3 B- RBL-02MD3
noeAB RBL-01MD3 B-
nod box n5
2 042BM B-
Table 2 (3-galactosidase activities in cultures of recombinant strains from 042BM
Strain Plasmid Medium Inducer Activity of B-galactosidase
Luteolin Trigonelline /Miller units
RBL-01D1 pMP190/pMP261 FY + - 15
FY - - 12
TY - - 21
RBL-02D1 pMP190-N5/pMP261 FY + - 160
FY - - 10
TY - - 630
RBL-5045 pMP154/pMP261 FY + - 15382
FY - - 113
TY - - 282
RBL-01D2 pMP190/pBBRIMCS5-D2 FY - + 17
RBL-02D2 pMP190-N5/pBBRIMCS5-D2 FY - + 17
RBL-01MD3 pMP190/pBBRIMCS5-MD3 FY - - 69
RBL-02MD3 pMP190-N5/pBBRIMCSS5-MD3 FY - 43
RBL-01D3 pMP190/pBBRIMCSS5-D3 FY - - 27
RBL-02D3 pMP190-N5/pBBRIMCS5-D3 FY - - 36
RBL-01M pMP190/pBBRIMCS5-M FY - - 53
RBL-02M pMP190-N5/pBBRIMCS5-M FY - - 19
RBL-01MCS pMP190/pBBRIMCS-5 FY + - 12
RBL-02MCS pMP190-N5/pBBRIMCS-5 FY + - 21
Values in the table is the means of three replicates.
3 7L
RNA
16
1021
17
’ 042BM noeAB -
noeAB ppGpp
nodD1
TY noeAB
nod box n5 noeAB 2
noeAB nodD?2
nodD3-syrM
noeAB nodD3-syrM
NoeB 16 ] ) ]
1 Mulligan J T Long S R. A family of activator genes regulates ex-
NoeA L11
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Transcriptional regulation of noeAB from Sinorhizobium meliloti 042BM

DU Bing-hai WANG Lei LI Xiao-hong QI Su-wei YANG Su-sheng”
Key Laboratory for Agro-Microbial Resources and Application of Agriculture Ministry  College of Biological Sciences
China Agricultural University  Beijing 100094 China
Abstract The expression regulation of S. meliloti 042BM noeAB was studied. The results showed that trigonelline could
not elevate the level of noeAB expression which indicated that these genes are not regulated by nodD2. Since associa-
tion of nodD3 and syrM could not change the level of the genes expression they aren’ t also controlled by nodD3-syrM
system. However induction of luteolin resulted in 16 times increase of noeAB expression which indicated that noeAB
was regulated by nodD1. Most interestingly more than 30 times increase in its expression was observed on TY medium
without any flavonoid. Thus

it was suggested that noeAB may be controlled by other unknown factors.
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