44 2 Vol.44 No.2
2004 4 Acta Microbiologica Sinica April 2004
TnS5-1063
042BM noeB
x
100094
Tn5-1063 luxAB pRL1063a Sinorhizobium
meliloti 042BM TY 1000
3 042BMR5 042BMRI11 042BRM29
Southern 042BMR5
PCR Tn5-1063
pSymA noeB noeB 042BM noeB 1021 noeB
98 % NoeB 95% NoeB N 4
3 1
Sinorhizobium meliloti Tn5-1063
Q933 A 0001-6209 2004 02-0206-04
KPS EPS | exo exs
EPSII exp
20 pSymB  °
nod nol  noe nodP2  nod(Q?2 Tn5
pSymB 1.35Mb
pSymA 275kb  DNA 6 Tn5
TnS
PCR o7
nodABC 59 luxAB ~ Tn5-
1063 042BM
nodM nodN nodFEG nodH — nodP(Q
nodD1 nodD2  nodD3 1
nodD1  nodD?2 1.1
nod syrM 1
syrB nodD3
1~4 1
Table 1 Bacterial strains and plasmids
nolFGHI  nolQS noeAB Strains and plasmids Characteristic Source
S meliloti 042BM  Forming nodules on alfalfa This laboratory
E. coli DH5a Host for plasmids This laboratory
- pRLI0O63a Carrying TnS-lweAB  Km® Sm’ University of York UK
3 pRK2013 Helper plasmid K This laboratory
EPS T — K PGEM-T easy Cloning and sequencing vector Amp’  Promega
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1.2 100l 1 x Taq 200pmol/L ANTP
Tag DNA Pfu DNA PCR 1.5mmol/L. MgCl, 2pmol/L 200 ~ 500 ng DNA
Cla] DNA 2.2U Tag DNA 94C
T4 DNA 4min 94°C 1Imin 55°C 2min 72°C 4min 35
Promega
1.3 1.9 DNA
042BM TY 0 PCR
28°C E. coli LB ! pGEM-T easy
37C 042BM Spg/mL GenBank
Cm Spg/mL 20pg/mL
Km 20pg/mL
1.4 Tn5-1063 2
E . coli DH5a pRL1063a 2.1
E . coli DH5a pRK2013 30pg/mL Tn5-1063  042BM
LB 0.5mL 1000 3
3~4h 0D 1.0 042BMR5 042BMRI11
170r/min 40h (0))] 1.5
2:2:1 2 042BMR5 042BMR11  042BMR29
12000r/min Smin Spg/mL
20pg/ml. TY 19.3% 20.7% 27.7%
28 20h 27.5% 33.0% 14.0%
TY
28C 2 ~3d TY
1.5 2 042BM
12 042BM
Tn5-1063 Table 2 Nodulation of 042BM and its Tn5-1063 insertion mutants on alfalfa
. . Number of Weight of  Weight of top
30d Cultivar Strain nodule nodule /mg  dry plant/mg
1.6 042BM 4.45 6.0 29.0
7 . 042BMRS 4.35 9.7 34.6
Putong Zibua BRI 4.28 10.0 35. 0
1.7 DNA 042BMR29 3.83 9.9 37.0
DNA s 042BM 4.47 6.0 37.9
DNA 14 DNA Huang-Hou 042BMR5 4.84 7.9 37.0
Southemn 1 DNA 042BMR11 5.03 8.5 37.1
042BMR29 4.23 7.7 37.6
Roche 042BM 3.25 2.2 20.0
1745832 Bao-Dine 042BMRS5 3.60 5.1 25.5
1.8 Tn5-1063 042BMR11 2.75 4.7 27.6
042BMR29 3.45 5.0 22.8
6 7 Cla I Triplicates were done for each treatment values in the table are the means of
DNA 30 plants.
Cla 1 T4 DNA DNA 3
DNA Tn5- TY
1063 5'- Tn5-1063
GGTTCCGTTCAGGACGCTAC-3’ 1 Cl

o |
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DNA pRL1063a ac.jp
luxAB Southern N- 4 126 4
2 Tn5-1063 3 1 3
3 042BM NoeB
Table 3 Transmembrane region of 042BM NoeB
No. N terminal Transmembrane region C terminal Type Length
1 4 IVLLLSPLVILLSPIDAFQGVY 26 Primary 23
2 34 GYAVIACVAIIGLALGMIATFCY 56 Primary 23
3 60  AVGNVVTAGTLAVTLFLFGDLSY 82 Secondary 23
4 104  GLVVLILILFKLMAAVPRMMAAF 126 Primary 23
1 042BM Th5-1063 X
Fig.1 X-ray films of luciferase activity in 042BM Th5-1063 insertion mutants 3
A. 042BMR5 B. 042BMR11 C. 042BMR29.
Tn5-1063 042BM
1 2 3
3
oo N o 042BMRS 042BMR11  042BMR29
Tn5-1063 luxAB
2 042BM DNA Cla
I Tn5-1063 042BM
luxAB Southern
, - o . . 042BMRS5
Fig.2  Southern hybridization of 042BM mutants genomic DNA digested
by Cla 1 with luxAB probe PCR Tn5-1063
1. 042BMRI1 2. 042BMR5 3. 042BMR29. noeB Tn5-1063
2.2 042BMR5 Tn5-1063 DNA
042BMR5S DNA Cla 1
DNA NoeB NoeB
PCR PCR Ardourel " NoeB
pGEM-T easy noeB
1021 :
http //
www. ncbi. nlm. nv. gov/ Tn5-1063 noeB
noeB 1331 T
pSymA
420721 ~ 422382hp noeA
nodl nod box n3 1 Galibert F Finan TM Long S R et al. The composite genome of
the legume symbiont Sinorhizobium meliloti . Science 2001 293
noeB
5530 668 - 672.
PCR 042BM noeB3 GenBank 2 Barnett M J Fisher RF Jones T et al. Nucleotide sequence and
Accession No.AY463102 1662bp 553 predicated function of the entire Sinorhizobium meliloti pSymA
DNA 042BM noeB megaplasmid. Proc Natl Acad Sci USA 2001 98 17 9883 -
1021 noeB 98% DNA 9888
3 Finan TM  Weidner S Wong K et al. The complete sequence of
GenBank . . - A
the 1 683-Kb pSymB megaplasmid from the N,-fixing endosymbiont
NoeB 95 % NoeB

http //sosui. proteome. bio. tuat.

Sinorhizobium meliloti . Proc Natl Acad Sci USA 2001 98 17
9889 — 9R
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Study on Isolation of noeB of Sinorhizobium meliloti 042BM
by TnS5-1063 Mutagenesis

DU Bing-Hai LI Xiao-Hong LIN Rong-Shan WANG Lei YANG Su-Sheng”
Department of Microbiology — College of Biological Sciences ~ China Agricultural University
Key Laboratory for Agro-Microbial Resources and Application of Agriculture Ministry — Beijing 100094  China

Abstract The Tn5-1063 containing promoterless luxAB genes was used to mutagenize S. meliloti 042BM and 1000
insertion mutants were subsequently screened for nodulation mutants. Three mutants involved in nodulation were
obtained named as 042BMRS5 042BMR11 and 042BM29 respectively . All of them showed some changes of ability in
symbiosis. Further their luciferase activities were determined in TY media. It is indicated that Tn5-1063 was inserted
directly into loci downstream of promoters in 042BM genome. DNA sequences flanking Tn5-1063 of 042BMRS5 was
amplified using inverse PCR and it was found that Tn5-1063 was inserted into noeB gene. The noeB of 042BM is
identical to that of S. meliloti 1021 at 98% level

Hydrophobicity analysis of the NoeB showed that it is a transmembrane protein and includes four transmembrane regions at

and similarity of amino acid sequences of their NoeB was 95% .

N-terminal consisting of three primary helixs and one secondary helix.

Key words Sinorhizobium meliloti  noeB gene Luciferase activity Tn5-1063

Foundation item Key Project of Chinese National Programs for Fundamental Research and Development 001CB108905
Program  1CA4-CT-2001-10056

" Corresponding author. Tel 86-10-62892674 Fax 86-10-62891332 E-mail yangssh@ cau.edu.cn

Received date 07-08-2003

European Commission INCO-DC

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn





