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Effect of nodVW Genes on Symbiotic Nitrogen Fixation of Sinorhizobium
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Abstract: In this study, Bradyrhizobium japonicum USDA110 was used as the starting strain. The two component regulatory
genes nodVW from Bradyrhizobium japonicum USDA110 were amplified and introduced to Sinorhizobium fredii HH103 and
HH103 nodDI mutant strains in order to study the effect of nodVW on symbiotic nitrogen fixation of the recombinant strains to
soybean genotype NF-16. The results showed that the introduction of the two-component control system NodVW from Bradyrhi-
zobium japonicum USDA110 exert negative effect on soybean plants, which significantly reduced the height and fresh weight of
soybean plants. In the meanwhile, the number of nodules at soybean roots decreased significantly. The results indicated that
the introduction of NodVW hindered the pathway and inhibits the nodulation and nitrogen fixation of Sinorhizobium fredii
HH103 accordingly.
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Fig. 1 PCR result of nodVW
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Fig. 2 Digestion result of nodVW and pBBR
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M: Marker 10000; 1 ~3: pBBR — nod VW {Z 4% {4 .
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Fig. 3 PCR results of pBBR - nodVW candidates
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Fig. 4 PCR results of recombinant strains.
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Fig. 5 Results of plant test
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Fig. 6 Nodulation results of the plants
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Table 1 The nodulation effect of B. Japonicum
to recombinant strains
SRR Y b A E
Qb3 - AR A

Mean weight of Mean weight of

Treatment Mean nodules

nodules/mg upper part/mg
A 52+4b 761.67 £83.55 b 1631.48 +178.62 b
B 45 +3 ¢ 585 +69.37 ¢ 1044.43 +112.35 ¢
C 0d 0d 269.98 +£34.07 d
D 0d 0d 247.95 £35.11 d
E 9 +7a 1230 +146.08 a 3197.65 +325.22 a

RRUNG 7R 725 15 (P <0.05)
Different lowercase mean there is significant difference at P <0. 05

level.
3 W o’

HRIEA BT 1Y) [ A RIOR BE 52 18 E A B RCR I
SR, S5 I B B i B R AR A O, A Rt R
A TR S AV ER W 00 xS, B RRE &
AR 815 51 12 M SS i, Ay SR LI R0k
3R . ARIRE TR A AH DG B9 — L I N Ah A AT
RTINS, T2 B b T 258 [ A AL A fF S
e FEDRZAR A D B | B 0L P 2 i T
WA O T HUJ T AR R AR RGBSR

fe A BUMLR B 5 PR A BUAR R BB 1 A K
(22540, HLF 98 T BN 45 IR [ 0 5% ek 35 A 1) 5 7
WASIE] . BFFE R, B 18 HJR 1 ( Rhizobium meliloti)
MG (R. leguminosarum , (145 3 A~ EP)RY)
SR 22 B A BARLR T 1% A 11 20k A 7 87 78 R
A BORLRY R BORE -, T8 AR BR S AR I 1 ( Bra-
dyrhizobium japonicum ) Fll H ¥ AR J8 B ( Azorhizobi-
umeaulin caulinodans) #)H:A4= [& (0 JL K W & 57 78 YL
ek M T8 A TR IR 1 ( Bradyrhizobium ja-
ponicum ) L3 845 22 58 NodVW (1) 4 A 52 76 [
IR DL B SCHIE . L RHAHE ) 53 W6 26 B IR 1k 5
Y e nodDI 3EIH , NodD1 2 1 507 F rl i S
SR B B ERY nod box [R5FIX 454, M
T PG 22 96 DR AR 2 53, e AT L NodD1 X 475 5
TREH B RBEELEE"Y ) K M, Gottfert
O IR S B, 2648 A K IR 1 ( Bradyrhizobi-
um japonicum ) 1, NodD1 &8 MEMCIR AT LA -5 R itk
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A2 5 s AR N A, NodV Al NodW (1
FEERINF R B AR JE T X 0 45 R G w8
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LRI SURE ), RO AE— 2 AR L AR T P Ak R AR
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TR 37 o A S 2 A 3 Ak 7, —
AN AR R A A 2R 1 TE oK A A R R R 0 TR
I (nod nol il noe) FIHEIEH (nif) (155,

4 & it

NG A RUHLIE T AU A P45 R G2 nod VW Sk
UG ] 7 PR A= BRI B -5 R B A 3 A Tl R
R R STAB IR B A g , B S R AR, TR R AR
A R R S FIARR R W I 0D, nod VW 2R A
(14 T ABELA T PR AR TR MR 1 A 4588 ] SR A2, AT
T TP R TR S R B R 18 A
IR T o X2 03 P42 R B8 Nod VW BHLiE T PR A U AR
T A R ACHER A o T nodVW 5[ & A
PRAE TR AR B HH103 nodDI 5878tk h, B AR
T AT IR TCHE 5 K G AT 4R R, e W48 A AR
Je TR UL 3 R4 2R 48 Nod VW G 32 A b A 20 L 9
B 149 18] 580 28 G0 A A5 45 0 [ A T AR BRI X 18
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Xt T A AR T OUAH 173 I 2R 48 Nod VW 7E MR
BRI AE [ 602 0 R A0 AR L (15 2 — 2 TR A
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