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042B 0.5mol
DNA

DNA

4kb

1

Bacterial strains and plasmids

Table 1

L NaCl

11

Strains and plasmids

Relevent Characteristics

Sources

Strains
S. meliloti042B
GZ17
E. coli DH5a

S17-1

GS2

GS2-1

GG2

GG2-1

Plasmids
pBBR1-MCS2
pML122
pRK2013
PGEM-7Z1 +

Growth in FY medium with 0. 5mol L NaCl
Salt sensitive mutant from 042B

Host for recombinant plasmid

pro

Transformant containing 4 kb DNA fragment related to salt
tolerance

Transformant containing 2.4 kb DNA fragment related to salt
tolerance

Transformant containing 1.9 kb DNA fragment related to salt
tolerance

Transconjugant containing 2. 4kb DNA fragment related to
salt tolerance

Transconjugant containing 1. 9kb DNA fragment related to
salt tolerance

Cloning vecter Km"

Gm' Km"

Helper plasmid Km"
Sequencing plasmid Amp"

This laboratory
This laboratory
This laboratory
Chinese Academy of Agri-

cultural Sciences

This laboratory

This study

This study

This study

This study

Kovach 1995
University of East Anglia
University of East Anglia

Promega

1.2
TY 12

1.3 DNA
DNA
1.4

1.5 DNA
DNA

LB 13

FY 14

0.4mol L NaCl

13

15

ORF Finder

BLAST
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1 DNA 11
2
2.1 DNA
4kb  DNA pML122 G6  042B
GZ17 0.4mol L NaCl Gs 1
4kb DNA
G6 pG6  Hindlll DNA 1-A
2 pBBR1-
MCS2
pG6  pBBRI-MCS2  Hindll DNA
2:1 pBBRI-MCS2  1-A 3
DHS5a 30pg mL X-gal IPTG LB
LB HindIl
2.4kb Hindll DNA GS2 - 1-A 4
GZ17 3.86x10 19<10° 8
GS2 pRK2013  GZ17 30pg mL
30pg mL 0.4mol L NaCl ~ FY 7d
GG2 GG2 pGG2 2.4kb HindIl
DNA 1-B 2 GS2 G717
Hindlll  pG6 2.4kb DNA pML122 Cla 1 -Hindll
1.6kb DNA S17-1
GS0 GO GZ17 FY
10d DNA
1
Fig.1 The analysis of restriction enzyme digestion for recombinant plasmid
A 1.ADNA EcoR 1 -Hindlll 2.pG6 Hindlll 3.pBBRI-MCS2 Hindlll 4.pGS2 Hindlll
B 1.ADNA Hindlll 2.pGG2 Hindlll.
2.2 2.4kb DNA

pGS2

pG-EMfﬂﬁ%ﬁ%ﬁﬁﬁﬁm}%ﬁﬂ'ﬂﬁiﬁ#ﬂ}iééﬁ?%ﬂ http://journals. im. ac. cn



12 41
DH5a LB
2.4kb Hindlll DNA 2 4
DNA
kb 2464bp 3
21.226—
5.148— DNA DNAman
3.530—
2.027—
3  ORFs
4
2 pGEM-7Zf + —2.4 ORF1
Fig.2 Electrophoresis of sequencing recombinant plasmid
1.ADNA EcoR 1 -Hindlll 2.pGS2 Hindll 16
o]
3.pGEM-7zf + Hindlll 4.pGEM-7Z{ + —2.4 Hindll. ORF2 266
99.5% R 5
ORF2
1 proP -35 —10 3
proP 17 ORE2
ORF3 B-1 2- 31%
6 cgmB B-1 2-
B_] 2. 78
2.4kb DNA 1 917bp Sac 1l Sac 1l
1 0.5kb 7-A 2 ORF1 pBBR1-
MCS2 DH5« GS2-2
GS2-2 Sac 1l 0.5kb  DNA 7-A 3
GS2-2 pRK2013 GZ17 10d
AAGCTTTGCCACCTTCAGATCGCGGTCGCCGATCAGCGGGTAGTCGACCTCGAAGCCGGTCGCGACCTTGATGTCGTTCTTCCACTTGGA 90
GTGGCTCTCGACCGGATCGACCGAGATGCCGATCATCTTGACGCCGCGCTGCGGAACTCCGGCTCGATCCCTGCCATGGCGCCGAGTTCC 180
CGTCGTGCAGACGGGGG TGAAGTTCTTCGGATGGGAGAAGAGGACGGCCCAGCCGTCGCCGATCCATTCATGGAAATTGATCGTGCCCTG 270
CGTTGTCTCGGCGGTGAAATCAGGGGCGGTATCGTTGATGCGCAGACTCATGGCGTGTTCCCTCCTGTACGGCGAAATTTCGCTAAGAAT 360
AACGCAATCTCCGCCGTTTTCCAGGAGGAAACGAGCGATTGACGGCGGCAGAAGGAATGACTGCATCATAGCTTGCCAATCTGCGGGTAT 450
ATTTTTGCCGGCTGGCCTAAAAGATAGGTCTTACAAGCCTTTGCGCGGGCGCGTTGACATCGGTCTGCTACAGCCGCATAGATAGCGCAT 540
TCCGAGGGGAGCACTAGACGGTGCTGAGATGGCGTTGAGCCOGACCCTTG AACCTGATOCGGGTCATGCCGGO GGAAAGAAG 630
-35 -10
GCCGCCAGCGGCAAGTTCGCCTTTTCATCGCCTTTTCCTGGATCTCCGTGATGTTCCG TCTGGAGATCGATCGATGACGTCCATTGCCGT 720
ACCACTCGCAAGCATCATCTGCCCTCGTGCGAAGGAGGACTGCGCATGACGGCGATCGCGCTCAGCATCGCCGGCTCGGACTCGGGCGGC 810
ORF2
GGCGCCGGCATTCAAGCGGACCTCAAGACGTTTFEAGCGCTCGGCG TTTACGGCGCCAGCGTCATCACTGCGATCACGGCCCAGAACACC 900

+ (ORF3)
= © PHERFREHEEMA R TIR S 9wEST http://jour
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DNA 13

AGGGGTGTGACGGCCGTCGAGGATGT TTCCGCTGAAATCGTGTCGGCGCAGATGGACGCCGTCTTCTCCGACCTCGACGTGAAGGCCGTC 990
AAGATCGGCATGGTCTCGCGTCGGGAAACGATCGCCGCCATTGCTGATGGATTGCGCCGGTTCGGGAGACTGGCCGTCGTGGATCCCGTC 1080
ATGGTGGCTACCTCCGGCGATGCGCTGTTTCGTCCGGATGCCGTTGCCGCGCTCATCGAAGAACTGTTGCCGCTGGCGCTCGTCGCTACG 1170
CCCAATCTTGCCGAGGCCGCGCTCATGACCGGGCGCGCAATCGCCGGGGACGAGGCGGAGATGGCGCGCCAGGCGGAAGCGATCATGCGG 1260
ACGGGCGCACATGOGGTTCTGGTCAAAGGCGGGCACCTGAAGGGCCAGGAGGCCACAGACCTCTTCTTCGACGGCGACACTCTTGTCCGC 1350
CTTCCCGCCGGGCGGATCGAG ACGCGCAACGAL(,ACGGCACCG(‘CTGCACGCTTTCGGCAGCCATTGCCGCCGGCCT TGCGAAAGGCGTG 1440
CCGCTGATCGAAGCGGTGAGCGCAGCCAAGGCGTATCTGEA TGCC(‘LAATCTCA(‘ CAGCCGACCGCCTGGAGATAGGTCAGGGGCGCGGT 1530
—

ORF3
CCGGTTCATCACTTCCACCGGTGGTGGAAGGATTGACTGCCGAGTGACGGCTCGGGGCGCTGAAGTGCCTCGCTATCGCCACGGTTGTTC 1620
* (ORF2)
AGCAGCATGACCGCTCCATGGCTTCGATTGGCAATCGGTTTTCGCGATATGCACTTTCTTACCCGCCGGCTGGAGGCTTTCAACCGTGAC 1710
GACCTGCCGGATTGGCGGCGGTCGCCAAGCAGGGCGCGGCGTGCTCTTTCGATCCTGCCGTCGCTGGTAGAATATTCGCTCTTCTACGCG 1800
CTGGCACTGATTGCCCTTACGGCGGTCATTGCGTTAATGGCAGCCGCTTGGATCGTCGATCGCCGCAAGGCTTGACGGCGAAGGGCGAAA 1890
AAGGCCGCGCACAAGTGGCGCGGCCGCGGTCGCCTEAAGCGGCGGTGTTTTCCGTGATCGTATTCTCGACGTAATAT TTGCCGTAGCGAT - 1980
*(ORF1)
GGCGATATTTCTCCGCCCCGTCGAAGTCGCTGTATTTGCCGAGTTCGTTCATATCCGTCATGTTGAGGATGACGCCCAGCACCTTCGAAT - 2070
TGATCAACGGTTCCGAGTGGAGCAGATCGCGTACGAGCCGCGAAGGCGTTCTTCCCCATTCGACCACGAAGAGAATGCCGTCGGCCAGCG 2160
GCGCGAAGGCCTTCGCGTCGACGACAGGGGCGAGTGCGGCAAGATCGACGACGACATAGTCGAAGGCGTTGOGGGCGTTCTCGATAAGGT - 2250
TCGCCATGGCCGGOGAGGCCAGCAGTTCGTTGCTCTGATGCCGCTGATGCGATGCGCCGCCGGCCCGAAGGATTGCGAGCTTGGTGCGCT 2340
GGTCCACCTTGATTCCOGCGGGCCAGCTGECTTCTCCGATCAGCGTTTCGACGAGCCCOGTGCGCGGOGCGOGCGTGATEATCTGCGTCA 2430

GTCCCGGCTTGCGTATATCGGCATCGATAAGCTT ORK1 2464

3 2.4kb DNA
Fig.3 Nucleotide sequence of the 2.4kb DNA fragment of ORFs

Arrows represent the direction of transcription of these ORFs
Putative ribosome-binding sites are underlined. —3.5 and — 10 represent respectively — 35
sequence and — 10 sequence of ORF2 respectively. The stop codons are marked with asterisks.

— S00bp
ORF2 >

H Nc B S Nc Sa Nc H
LI |

1165 616 1071 1232 1483 1636 1917 2254

I
ORF3 ORF1
4 2.4kb DNA

Fig.4 Physical map and the possible open reading frames of 2.4kb DNA fragment
B BamHI H Hindlll S Sphl Nc Neol Sa Sacll.

~ »zmmmm@ )

5 ()RFZ
Fig.5 Alignment of the amino acid sequence of the ORF2 putative protein homologues

t a dark background.
#8 http://journals. im. ac. cn
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(=) NV B S N )

ORF3 82 ARHLRLVPGDCAPGHERGLGKIG DERQRQQFFDERGNGIRTKQRT
BGMP 548 AKHGEEEHGDRGPGRAHGIGEIGDGVGPGPAHDHFDGEDERYRNEKREERTAGARQGSRV

ORF3 129 AGG............. . SHHDGIHDGQSPEPAQST
BGMP 609 SCGRAFPVGVDLRAAHGGIDTGQRASPVSQI

6 ORF3
Fig.6 Alignment of the amino acid sequences of the ORF3 putative protein
BGMP cyclic beta-1 2-glucan modification protein of S. meliloti .

Identical amino acid residues are shown against a dark background.

2 1.9kb pBBR1-MCS2 7-A 2
S17-1 GS2-1 GS2-1 Hindlll-Sac Il
1.9kb  DNA 7-A 4 GS2-1 GZ17
GG2-1 1.9kb Hindlll-Sac [ DNA 7-B 1

7

Fig.7 The analysis of restriction enzyme digestion of recombiant plasmid
A 1.ADNA EcoR [ -Hindlll 2.pGS2 Sacll 3.pGS2-2 Sacll 4.pGS2—1 Hindlll-Sac Il .
B 1.pGG2—1 Hindlll-Sacll 2.ADNA EcoR I -Hindlll .

1.9kb Hindlll-Sac Il DNA ORF2 ORF3
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SUBCLONING AND SEQUENCING OF DNA FRAGMENT RELATED TO
SALT TOLERANCE IN SINORHIZOBIUM MELILOTI 042B*

Ge Shichao Fan Zhenchuan Chen Xuesong  Yang Susheng ™ *
Department of Microbiology College of Biological Sciences China Agricultural University Beijing 100094 China

Abstract A 4kb Clal DNA fragment related to salt tolerance from S. meliloti 042B was di-
gested by HindIll down 2.4kb fragment and a 1.6kb Clal-HindIll fragment was retained
on plasmid pML122. Then the 2. 4kb DNA fragment was ligated with plasmid pBBRI1-
MCS2 and the recombinant plasmid was transformed to E. coli DH5a and transformant
GS2 was obtained. Three-parental mating experiments were carried out with transformant
GS2 as donor salt sensitive strains GZ17 as recipient and pRK2013 as helper plasmid then
the transconjugant GG2 was selected on FY plates containing kanamycin and 0.4mol L
NaCl. The remaining DNA fragment was self ligated with pMIL122 and then transformed in-
to E. coli S17-1 and transformat GS0 was obtained. Two-parental mating experiment was
carried out with transformant GS0 as donor and salt sensitive strain GZ17 as recipient but
no transconjugant was obtained on the FY plates. Then the 2.4kb Hind[ll DNA fragment
was ligated into seguencing vector pGEM-7Zf + for sequencing. The result of sequencing
and analysis showed that the 2. 4kb DNA fragment contained three ORFs. Accordning to the
result of sequencing further subcloning was conducted and 1.9kb HindIll-Sac I[I DNA frag-
ment related to salt tolerance was obtained.

Key words Sinorhizobium meliloti Salt tolerance Subcloning Sequencing

*This project was supported by the Research Fund for the Doctoral Program of Higher Education of China and European
Commission INCO-DC Research Project ERBIC18CT960103

" Auther for correspondence © PERFREHBEDFRMATIRKSHIESS http://journals. im. ac. cn





