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Abstract To study the antioxidative and symbiosis nitrogen fixation function of OsmC gene in Rhizobium leguminosarum
Osm(C mutant RLOsmC was constructed by homologous recombination. The results indicated that mutation of OsmC gene had
no effect on the self—growth ability of Rhizobium leguminosarum but it was significantly sensitive to both H,0, and cumene
hydroperoxyde ( CuOOH) with low concention. Red effective nodules could be formed when mutant strains RLOsmC
infected host peas but the capacity of nitrogenase was reduced by 18.3% . OsmC gene expression could not be induced by
H,0, while its expression was markedly increased in 7 d nodule bacteroids. Overall it was revealed that rhizobial OsmC
gene played an important role in symbiotic and antioxidative function.

Keywords Rhizobium leguminosarum; OsmC gene; antioxidative function; symbiosis function; real4time RT-PCR
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. s Biosystems) ( )
ohrB N N 1.2 N
( R. leguminosarum)
.CaswellC C ° RL3841 ( Escherichia coli) RLOsmC
Ohr B. abortus 2308 RL3841 pk19mob
. 10 katG pRK415 Philip S
H,0, OhrB  grxC Poole
LB (37°C
ohr ) TY AMS (30°C
OsmC ). 1500 pg/mL
OsmC (Str) 80 pg/mL ( Neo) 2 pg/mL
OsmC ( Te) . ©5 pg/mL
(Te) 20 pg/mL ( Km) .
1 1.3 OsmC .
1.1 RL3841  DNA OsmC
( Xba 1.BamH 1.Hind T ) T, PCR
DNA +RNAiso Plus( TaKaRa ) Tag DNA pK19mob Xba 1  BamH
- phusion ( Thermo Scientific) PCR I T, DNA
-DNA ( DH5a
) PrimeScript™ RT reagent Kit with gDNA Eraser pRKOsmC.
( TaKaRa) ( Sigma) . RL3841 pRKOsmC
725 ( ) pRK2013
PCR ( Biometra) TGL46G-B ( PCR RLOsmC
) PCR ( Applid 1.
1 PCR
Tab.1 Primer sequences of PCR
(573 (5°3)
OsmC TTT TCT AGA TCG TCG TTT GCG CTT TCA TA" TTT GGA TCC CCT GGG CTG GGC TGT ACT GC
MOsmC GGT ATC TCC ATC GTC TTC GTC GTT GCG AGC GGG GAG AAG GTG GC
pK19 ATC AGA TCT TGA TCC CCT GC GCA CGA GGG AGC TTC CAG GG
Mi3 CGC CAG GGT TTT CCC AGT CAC GAC CAC ACA GGA AAC AGC TAT GAC
QOsmC TGA CCG TTC CCA AGG AGC TC TCT GCT GGC CCG CGA CAA AT
gyrB1 GGC ATC ACC AAA AGG GAA AA GCG AGG AGA ATT TCG GAT CA
1.4 H,0, CuOOH
RLOsmC RL3841 TY
2d AMS 30°C 24 h
AMS D( 600 nm) 3
0.01 3 30°C 200 r/min 1.6
6 h D( 600 nm) 2 .
1.5
RLOsmC R1.3841 121°C 1 h.
TY 30C 95% 2%
2d D( 600 nm) RLOsmC RL3841
1 100 pL AMS 1
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mL 3 3 2.2 OsmC
2.2.1 OsmC
s RLOsmC R1.3841
1.7 qRT-PCR D(600 nm) 0.01 AMS
RL3841 50 mL 6 h D( 600 nm)
AMS 3 30 C- 1. 1 RLOsmC
200 r/min D( 600 nm) = RL3841
0.3~0.6 OsmC
0.5 mmol/L H,0, 1h 1h
RL3841 RNA Trizol
RNA cDNA
cDNA PCR.
1 gyrB1
RL3841
10d 25d
RNA cDNA
RNA ' 1 RL3841  RLOsmC
AMS Fig.1 Growth conditions of RI3841 and RLOsmC in free-living condition
2.2.2 OsmC H,0,
2 H,0,
RLOsmC RL3841
2.1 Osm. 2. 2 H,0, 20 100 500
Stry Neo mmol /L RLOsmC
MOsmC/OsmC 2.40 3.8 5.93 cm
650 bp OsmC OsmC
RLOsmC. H,0,
2 H,0, RLOsmC RI3841
Tab.2 Bacteriostatic ability comparision of RL3841 and RLOsmC under H,0, with different concentrations
1,0, dlem
20 mmol /L 100 mmol /L 500 mmol /L
RL3841 1.73 £0.01 2.67 +0.12 4.67 +0.14
RLOsmC 2.40+0.01" 3.80 +0.04" 5.93+0.18"
: RI3841 »<0.05
2.2.3 OsmC : CuOOH 100 500
CuOOH  RIL3841 RLOsmC mmol /L RLOsmC RI3841
3 .3 CuOOH OsmC
5 20 mmol/L RLOsmC CuOOH
1.87 2.30 cm RI3841 CuOOH
3 CuOOH RI3841  RLOsmC
Tab.3 Bacteriostatic ability comparision of RI3841 and RLOsmC under CuOOH with different concentrations
CuOOH dlem
5 mmol /L 20 mmol /L 100 mmol /L. 500 mmol /L.
RL3841 1.33 +0.02 2.00 £0.09 3.00 +0. 14 4.50 £0.07
RLOsmC 1.87 +0.03" 2.30£0.01" 3.13+0.02 4.73 +0.04

RI3841 p<0.05
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2.3 RLOsmC
3 RLOsmC RLOsmC
R1.3841 OsmC RL3841
4. H,0, 20 100 500
RL3841 mmol/L OsmC
RLOsmC R1.3841 OsmC
18.3%. H,0, 7 OsmC
4 RLOsmC RI3841 CuOOH
Tab.4  Comparision of symbiotic performance between RLOsmC and RL3841 lesmiak B coli OsmC
n( ) /(pmol + h=1)
RL3841 111.0 £18.6 2.84£0.26
RLOsmC 107.7 £13.3 2.32+0.13" OsmC
o RI3841 p <0.05 :
2.4 RT-PCR  OsmC RL3841
RI3841 0.5 mM H,0, RLOsmC
lh 1h RNA RT-PCR OsmC
<DNA PCR 7d . OsmC
p A 0.5 mM H,0, 1h OsmC
RI3841  OsmC Ohr i
(1.27 +0.36) 2 . OsmC ohrB
25 d 7d ohrB
(0.32 +0.13) . OsmC (5.59 £0.04) OsmC
74d Ohr
(9.25 £0.01) " OsmC
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5 p<0.05 control: RI3841  OsmC : Atichartpongkul S Loprasert S Vattanaviboon P et al.
A) 0.5 mmol /L H,0,; B) 7 d ) 25d Bacterial Ohr and OsmC paralogues define two protein
2 OsmC H,0, families with distinct functions and patterns of expression

Fig.2 Relative expression of OsmC under the stress of H, 0, and in

the bacteroid growth
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