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Sinorhizobium melioti 042B

042B  nodD pBBRIMCS-5 Rhizobium legumi-
nosarum bv. viciae LLRR5045 042B  NodD
genistein luteolin 042B nodD
nodD pThioHis A B C 3 pXDA
pXDB  pXDC pXDC nodD pThioHis C tra A
E. coli Topl0 pXDC IPTG SDS-PAGE
TrxA  NodD Western E. coli Topl0
pXDC
nod D
Q78 A 0001-6209 1999 05-0416-25
nodD b2
nodD
23
S. meliloti 3
4 S. meliloti 042B 3
nod D
1
1.1
1
1.2 nodD Southern
042B DNA EcoRI DNA Gene-

Screen™ Plus nodD pMP261 nodD DNA 1

* IC18CT970191

nodD AF040724
1998-03-20 1998-06-03
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5 042B nodD 417
ADNA Hind 111 Southern DNA
1.3 pYSD
EcoRI 042B  DNA 4.0~6.0kb DNA
EcoRI pBBR1IMCS-5 E. coli DHS5a X-gal IPTG
LB 20pg mLGm 300 nodD
Southern pYSD
BamHI Sacl Bglll HindIIl ~ Sall pYSD
GeneScreen® Plus nod ABC pMUS389 nod ABC 1
nodD Southern Southern
pYSD
1
Table 1 ~ Strains and plasmids
Strain and plasmid Characteristics Sources

E. coliDHS5a

E coli S17-1

E coli Topl0

S. meliloti 0428

R. leguminosarum
bv. viciae
LPR5045

pBBRIMCS-5

pBluescript SK +

pThioHisA B&C

pMUS389

pMP261

pYSDI

pYSD2

pYSD3

pYSD11

Host for recombinant cosmids and plasmids

pro~ tra’

recA end A hsdRMS.

Forming nodules both on soybean and alfalfa

pSym ™ carrying plasmid pMP154 which contains the promotor of
nod A controlling the lacZ gene. Chromosomal marker Rif® Plasmid
marker Str® and Cm®

Cloning and sequencing vector Gm®

Sequencing vector AmpR

AmpR. lacI% containing zrx A fusion gene

S. meliloti nod ABC in pUC19 Amp®

S. meliloti nodD1 in pMP92 Tc

1.8kb EcoRI and Sacl fragment containing S. meliloti 042B nod D1
cloned into pBluescript SK +  for sequencing

1.5kb Bg1II and Xhol fragment containing part nodD1 cloned into
pGEM7Zf + for sequencing

1.3kb Bam HI and EcoRI fragment containing part nod D1 cloned
into pPGEM7Zf + for sequencing

1.8kb EcoRI and Sacl fragment from pYSDI containing S. meliloti
042B nodDI cloned into pBBRIMCS-5 functional analysis

This laboratory
This laboratory
Invitrogen

This laboratory

Sevilla University

Spain

Kovach 1995 °©
This laboratory
Invitrogen

Hua Zhong Uni.
Sevilla Uni Spain
This study

This study

This study

This study

Amp® Ampicillin resistance Gm® Gentamycin resistance Rif® Rifamycin resistance Str®  Streptomycin resistance.

1.4
pYSD 042B nodD
pBluescript SK + pYSDI pYSD2 pYSD
BLAST ’ GenBank + EMBL
+ KKBJ + PKB
1.5 042B nodD
1.5.1 pYSDI1 pYSD1 EcoRI  Sacl
pBBR1-MCS-5 E. coli DH5a 042B
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nodD pYSDI11DNA pYSD11 E.
coli S17-1
1.5.2 E. coli S17-1 pYDI1 R. leguminosarum bv. viciae
LPR5045 FY Rif 10pg mL Cm Spg mL
Gm 10pg mL 28C 600pg mL X-gal

10 ’mol L luteolin 10 “mol L genistein  28C 2

1.6 PCR
Oligo5 nodD 300bp~334bp
22bp 5" -TCG AGG ATA TGG ATG CCG CAC A-3 5
Xho 1 315 T T—G 316 G G>A 317
CC>G 312 A A—>C 5
A G
Xhol
P1 5-AGC TCG AGGATA TGG ATG CCG CAC A-3" 25-mer
pBluescript SK + F3 5-ATT AAC
CCT CAC TAA AGG GA-3" 20-mer 100°C pYSDI1 dNTP
Smin 0.5pL Taq Plus I DNA 5U pL 54C 72T
94°C 26 72C 10min
1.7
PCR EcoRI  Xhol pThioHisA B
C E. coli Topl0
E. coli Top 10 pXDC Wizard® Plus SV Minipreps
5-TTC CTC GAC GCT AAC CTG-3" 18mer Invitrogen Cat No. K360-

01
1.8

LB Amp 100pg mL E. coli Top 10 pXDC 10mL
LB Amp 100pg mL 37C 200pL

10mL LB Amp 100pg mL 37C

0.5 ImL 5000r min Smin -20C
IPTG Immol L 37C
4h -20TC
1.9 SDS-PAGE
8 Invitrogen

R250
1.10 Wetern
1.10.1 8
1.10.2 S SDS-PAGE

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



5 042B nodD 419
S 5~ 10min
1.10.3 TBST 20mmol L
Tris-HCI pH7.5 150mmol L NaCl  0.05% Tween 20 + 1% BSA
30~60min
1.10.4 8 Invitrogen
Promega
1.10.5 Tween 20 TBS 20mmol L Tris-HCI pH7.5 150mmol L NaCl
Tween 20
Western Blue” ™ Western Blue® ™ M 1
kb
2 21.2——
2.1 042B nodD
042B  DNA  EcoRI 5 1/5.0—
GeneScreen® Plus nodD ADNA 43
Hind 111 5.0kb  DNA 33
nodD 1
042B DNA  EcoRI 4.0 207
~6.0kb DNA EcoRI pBBRIMCS-51 1.4
E . coli DHSa
nodD  Southern nod D
5 1 pYSD 1 0O42B DNA EcoRI
2.2 pYSD
pYSD  BamHI Sacl Bglll Hind1ll  Sall nod D)
GeneScreen” Plus F,ig'l ,bjcreening Of Southern hybridiza-
tion positive band with probe 70dD after
nod ABC nod D Southern 2 electrophoresis of total DNA of 042B di-
Southern pYSD gested completely with EcoRI
2.3 nodD M. ADNA EwoRI+ Hind11l
pYSD S. meliloti nodD Sacl ADNA-— Southem
EcoRI 1.8kb ECOR?)uthem 1.042B  DNA
pBluescript SK + pYSD1 Bglll  Xhol o S
1.5kb pGEM7Zf + M. ADNA EcRI + Hind Il Southern
pYSD2 BamHI  EcoRI 1.3kb hybridization positive band markers with
pGEM7Zf + pYSD3 nodD probe 1. The Skb fragment
PYSDI pYSD2  pYSD3 3 showed positive when the electrophoresis
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M 123 451234512345

=~
o

BN ovot
N/

C

2 pYSD 1 BamHI 2 Sacl 3 Bglll 4 Hindlll 5 Sall A
nod ABC B nod D Southern C Southern

Fig.2 Southern blot and electrophoresis map of pYSD after it was digested with 1 BamHI
and Southern hybridized with both probe nod ABC B and nodD C

2 Sacl 3 Bglll

4 HindIll and 5 Sall A
M.2ADNA Hind I11 markers.

1kb
Xhol, Sall, HindIIL, LcoR1 EcoR], BamHlI, Sacl
BamHII Bgllll AIS'(ICI Sa/‘] Hind]lll Hii'rd[ll
0.0 1.31.5 1.8 3.4 3.8 4.2 5.0
LeoR] Sacl
pYSDI = ~
Xhol Bglll
pyspz  L— |
10y <«
pYSD3  FeoRI BapHi
«—
3 pYSD
Fig.3 Physical map and subclones of plasmid pYSD and the sequencing direction of these subclones
nod ABC DNA nodD DNA
The boldest line indicates the DNA region which showed positive when Southern hybridized with probe nodD.
042B nodD Sac I  EcoRI 1.8kb pBBRIMCS-5
pYSDI11 042B nodD
2.4
SacI EcoR1 1776bp 4
334bp  1257bp nod D 924bp  nodD —54~+4
nod box GenBanK + EMBL + KKB] + PKB nodD
Rhizobium sp. NGR234 S. fredii

9% 79% 78%  76%

R. leguminosarum
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5 042B nodD 421

GAGCTCTGGTGGTCTGCACGTTCCAGCTGATTTTCCCAGCATAGCTTCCACTGCACTTTTAAGGACATGTAAGAA 75
CTCCAGTGTGTTGTTTCTTCAAAGCACGATCGAGAGTGGTGTGTACCCGGCAAGTTACACCGGGGACGCCAACCG 160

TAGCGCTGGACCGTTGGTCGAGCGCTTAGATGACGGCTCTAAATTCUGACCCATCCTOTACTTGTGAAACTTTTC 225
TCGCGCCOCACCTTGATTCCATTAACTTCAGGGTTCTCTAATAGG ACTCTGCAAGAT . 300
GGATAACGATCATCTGEGATATGOATEECCCACATGCGTTTTAGGGGCCTAGATC TARACCTCCTCG 375

M RFRGLDLNLILV AL 14
GACGCACTGATGACCGAGCGCAAGCTCACGGCOGCCGCACGCCGGATCAACCTCAGTCAACCGGCCATGAGCGEG 450
DALMTERIKTLTAAARRINLS® Q@PAMSA 39
GCTATCGCGCGCCTGCGCACCTATTTCGGCGACGAGCTGTTTTCGATGCAGGGCCGCGAACTTATCCCGACACCG 525
A°T ARLRTYFOGDELFSMQGRETLTIPTT®P 64
CGTGCCGAGGCACTTGCCCCAGCCGTGCGCGACGCCTTACTGCACATTCAGCTTTCCGTCATTGCTTGGGATCCG 600
RAEALAPAVRDALLR®RIGQLSV I AWDP 89
ATCAACCCAGCCCAGTCGGATCGCCGTTTCAGGATCATCCTTTCGGATTTCATGATACTTGTATTCTTTGCGAGG 675
I NPAQSDRRFRIILSDFMIILVFTFAR 114
ATCGTGGAACGCGTGGCTCGGGAGGCTCCCGGCGTCAGCTTCGAGTTGCTGCCTCTCGATGATGATCCCCATGAG 750
I VERVAREAPGVSFELLPILDDDTPHE 139
CTTCTCCGGCGCGGGGATGTTGATTTTCTGATTTTTCCAGACGTGTTCATGTCGAGCGCGCATCCCAAAGCGAAA - B25
L LRRG¢GDVDFLIFPDVFMSSAHPIKAK 164
TTGTTCGACGAGGCACTCGTGTGCGTCGGCTGCCCCACCAACAAGAAGCTACTGGGGAACATCTCGTTCGAGACC 900
L FDEALVYCVGGCPTNIKIEKLLGNTISFET 189
TATATGTCGATGGGGCATGTTGCAGCCCAGTTCGGACGAGAAATGAAGCCCTCCGTCGAGCAATGGCTATTGCTT 975
Y MSMGHVY AAQFGREMIK®PSVYEQWLLL 214
GAGCACGGCTTCAATAGGCGTATCGAGCTTGTTGTGCCAGGTTTTACCTTAATCCCACGCCTATTGTCGGGTACT 1050
EHGFNRRIELVY VP GGFTL 1T PRLLSGT 239
AACCGCATAGCAACTTTACCATTGCGTTTGGTTAAATATTTCGAACAAACGATACCACTGCGCATAGTCACATCT 1125
NRITATLPLRLVYKYFEQTTIPLRTIUVTS 264
CCGCTGCCACCCCTCTTTTTCACTGAAGCTATCCAGTGGCCCGCCCTTCACAACACTGATCCAGGAAACATTTGG 1200
pPLPPLFFTEAIQWPALUHNTD®PGNTIEW 289
TTGCCGGAGATACTGTTGCAAGAGGCGTCGCGCATTGATCCTCAGTCCGACACCTGTTAGACGTTGCCAAGAGCC 1275
L RELl> L LQEASTRTIDPQSDTCUC * 308
TTAACTTGCATG TTGATCAAGAACTCCTCGCTTTTCTCCOGTGCTGCTTCGATTCGAACCGCCTCATCGAGCAAA 1350
TTCGTGCGACATACCCGCCGCTCTTGATAGCGCCTTTGGGTATACTCTTGCACTCCCCCCTTTCGCGTATTGATT 1425
GCCGTACGTTCTACTTTCTAATAGCAGCCGCACCCCGTCGGAACCATGAACCTGTTCAGCCAGCCGCCTTTTCGG 1500
GTCGTGGCGGCGCCCCGCCGCTTCCTTCAGGCACTTTGTGTTCTCGGCATTCGTCTCAACGCAACTGAATCCATG 1575
TTACACTGTATGCATTCGGGGAGGGCCCCAGGTTCAGGCTTTTTTGCGTGAACGACGTTTCCACTTGGTGGCTAG 1650
CGCATCGACGTTGTTCCGAAGGTTGGCGGCATCGATTGCGGCGGGATCGTAGTCTGCACTGCCCCACCATTCGAC 1725
AAGCTCA1CGTGACGCTCGIGGTTTTTGTTGG(AAGCGCTTCGCUOAAIT( 1776

4 042B nodD
Fig.4 The nuclear acid sequences and amino acid sequences of 042B nodD gene and NodD protein
334bp 1257bp 924bp 308
nod box
042B nodD gene sequence started from 334 and terminated at 1257bp composed of 924bp encolded 308aa.

Upstream of the start codon there is a well-defined 70d box which was highlighted.
2.5
BLAST 7 042B NodD GenBank + EM-
BL + KKBJ + PKB 042B NodD 1 S. meliloti
1021 NodD 2 R. leguminosarum bv. viciae 1001 NodD 3 R. trifolii Sym plasmid
NodD 4 S. fredii NodD 5 S. fredii USDA 191 NodM 6 F  oaleons Nodly 7 R
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elkanii USDA94 NodDl 8 NGR234 NodDl 99.9% 77.6% 75.3%
73.7% 73.7% 80.2% 72.1% 69.8%
2.6 042B NodD
E.coli S17-1  R. leguminosarum bv. viciae LPR5045
FY Rif 10pg mL Cm 5pg mL Gm 10pg mL R. legu-
minosarum bv. viciae LPR5045 pMP154 pYSDI11 FY Rif 10pg mL Cm
S5pg mL Gm 10pg mL X-gal 28T 2d

genistein  luteolin

I-A
2.7
P1 T3 5 -ATT AAC CCT CAC
TAA AGG GA-3 pYD1 PCR
Taq plus 1 DNA 26
PCR
1.5kb
EcoRI Xhol
EcoRI  Xhol pThicHisA B C
E. coli Topl0
pXDA pXDB pXDC
pXDC
tre A nodD
pXDC 1B
2.8
R250 42.7kD
> 55.0kD
SDS-PAGE
Fig.5  SDS-polyacrylamide gel eletrophore- 3 47. 7D
sis analysis after expression of fusion gene 33.8kD NodD trx A
M. 1. PTG 12.8kD
E. coli Topl0 2.9 Western
2. IPTG E. coli SDS-PAGE

’I\I;Io.p]l\(/)[idfrange protein molecular weight Western 42.76D  55.0kD
markers 1. Whole cell SDS-PAGE of E.
coli Topl0 without induction 2. Whole 47.7kD 6
cell SDS-PAGE of E. coli Topl0 induced 47.7kD
by the IPTG. NodD

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn
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6

Fig.6
E. coli ToplO

Western
Identification of fusion protein expression by means of Western blot
IPTG

E. coli Topl0

Western 2.

M.

. IPTG
Western
1. The Western blot result of the whole cell protein electrophoresis of E. coli Topl0 without induction 2. The Western bolt
result of the whole cell protein electrophoresis of E. coli Topl0 induced by IPTG M. Mid-range protein molecular

weight markers dyed by Ponceau S and then indicated with pencil.

3
nod D
39101 Genistein
S. fredii luteolin
S. meliloi
NodD NodD
NodD NodD nod box nod D
nod nod nodD
NodD NodD nod D
nod nod
NodD
pMP154  1nQ pBBRIMCS-5 pYSDI11
pMP154 R. leguminosarum bv. viciae LPR5045 pMP154
nod A lacZ
LPR5045  lacZ nod A box NodD
S. meliloti 042B NodD genistein  luteolin nod A box
o rmns ETTS DSl eep: JA2E 0D,

lacZ

X-gal
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042B
NodD
23 NodD nod
Nod Nod Nod
NodD
0428 NodD genistein
luteloin
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CLONING SEQUENCING AND EXPRESSION OF
SINORHIZOBIUM MELILOTI STRAIN 042B GENE nodD

Yang Xinghong Yang Susheng
Deprtment of Microbiology College of Biological Sciences China Agricultural University Beijing 100094

Abstract S. meliloti strain 042B is a rhizobium strain which can form nodules both on al-
falfa and on soybean. In this study nodD gene of 042B was cloned into pPBBRIMCS-5. By
functional analysis in the system of R. leguminosarum bv. viciae LPR5045 pSym~
pMP154 it was found that the NodD has responses both to luteolin and to genistein. This
result showed that the 042B nodD gene is probably a specific nodulation determinant which
determined its capability of nodulation on both alfalfa and soybean.

The nodD fragment was then cloned into the expressional vector pThioHis A B and C
and three recombinant plasmids pXDA pXDB and pXDC were constructed. The plasmid
pXDC was identified to be in the same open reading frame with the trxA gene of pThioHis C
throuth sequencing analysis. Inducing IPTG and analyzing with SDS-PAGE it was found
that the fusion protein expressed from E. coli Topl0 pXDC with the molecular weight of

TrXA and NodD together. The Western bolt result demonstrated that the expression result is
© PERFEMEDH RIS HIER http://journals. im. ac. cn
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the target gene nodD product.

Key words  Sinorhizobium meliloti nodD gene Fusion protein

Explanation of plates

A. Genistein  luteolin Rhizobium leguminosarum bv. viciae LPR5045 pSym ™~ pMP154 & pYSDI11
X-gal

Genistein ~ Genistein Luteolin ~ Luteolin Control

A. Rhizobium leguminosarum bv. viciae LPR5045 pSym~ pMP154 & pYSDI1 induced by genistein and lu-

teolin on FY medium containing X-gal

Genisein indeuced by genistein Luteolin induced by luteolin Control with no inducer added.

B. pXDC
nodD  PCR pThioHis C

Xhol pThioHis C ~ HP-thioredoxin Xhol
16bp nodD ATG

B. Sequencing analysis of fusion genes from recombinant plasmid pXDC
Vector p ThioHis C is inserted by the PCR product of nodD gene and the insert was sequenced. The insert and
vector were ligated at the endonuclear acid enzyme site of Xhol which was underlined. The start codon ATG of

nodD is 16bp apart from the Xhol site.

" This work was funded by European Commission as part of the INCO-DC Programme Contract n° IC18CT970191

1953

“ CA" “ BA” “ P)K" 2
6

010 62630422
100080 13

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





