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Abstract: The Tn5-mob-sacB-labeled non-symbiotic pMhHN3015a of Mesorhizobium huakuii HN3015 was
respectively transferred into M. huakuii HN308SR and 7653R-1SR by tri-parent mating. Two transconju-
gants, HN308SRN29 and 7653R-1SRN29 were obtained. The plasmid profiles of HN308SRN29 showed
that pMhHN308b of HN308SR were cured. The results implied that pMhHN3015a and pMhHN308b were
incompatible. However, the results from plasmid curing tests of HN308SRN29 showed that labeled plasmid
cured derivative of HN308SRN29 could not be obtained. Since the sizes of pMhHN3015a and pMhHN308a
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were almost the same and their positions in agarose gels were difficult to distinguished, so that two plasmids

might have been recombined and transposon Tn5 transferred into the chromosome. The plasmid profiles of
transconjugant 7653R-1SRN29 showed that pMhHN3015a could coexist with pMh7653Ra. Furthermore,
the results from plasmid curing tests of 7653R-1SRN29 showed that two mutants, 7653R-1SRN29D-A and
7653R-1SRN29D-B  were obtained. The plasmid profiles showed that 7653R-1SRN29D-A and
7653R-1SRN29D-B lost pMhHN3015a, and that 7653R-1SRN29D-B showed an additional plasmid that
was named p76H4. Results from plant nodulation tests showed that HN308SRN29 lost nodulation ability.
But nodulation of 7653R-1SRN29 was enhanced. 7653R-1SRN29D-A could only form null nodules. How-

ever, 7653R-1SRN29D-B lost its nodulation ability.

Keywords: Mesorhizobium huakuii, Indigenous plasmid, Conjugative plasmid transfer, Plasmid incompati-

bility, Plasmid curing
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Table 1 Bacterial strains and plasmids tested in this study

Strains or plasmids Relevant characteristics Source or reference
Mesorhizobium huakuii
HN3015 Wild strain, Nod", Fix" [1]
HN308 Wild strain, Nod", Fix" [2]
7653R-1 7653R, cured pMh7653Rb, Nod', Fix" [2]
HN3015T29 Derivative of HN3015, pMhHN3015c labeled with TnS5-sacB [1]
HN308SR Spontaneous Str” and Rif" mutant of HN308 [2]
7653R-1SR Spontaneous Str" and Rif " mutant of 7653R-1 [2]
HN308SRN29 Derivative of HN308SR containing pMhHN3015a, pMhHN308a, pMhHN308c This work
7653R-1SRN29 Derivative of 7653R-1SR harboring pMhHN3015a, pMh7653Ra This work
7653R-1SRN29D-A Derivative of 7653R-1SR containing pMh7653Ra This work
7653R-1SRN29D-B Derivative of 7653R-1SR harboring pMh7653Ra, p76H4 This work
Escherichia coli
MM294 Containing pRK2073 This lab
Plasmid
pRK2073 Help plasmid, Tra’, Spe" This lab
pMhHN3015¢ The largest plasmid of HN3015 [1]
pMhHN3015b The second largest plasmid of HN3015 [1]
pMhHN3015a The third largest plasmid of HN3015 [1]
pMhHN308¢c The largest plasmid of HN308 [2]
pMhHN308b The second largest plasmid of HN308 [2]
pMhHN308a The third largest plasmid of HN308 [2]
pMh7653Ra The smaller plasmid of 7653R [2]
p76H4 The smaller plasmid of 7653R-1SRN29-B This work
(Sm’, Rif") , HN308SRN29
HN3015T29 HN3015 pMhHN3015a HN3015
pMhHN3015a::Tn5—-mob-sacB , HN3015
HN308SR TY + Str + Rif + Km (] pMhHN308b 2]
10 pMhHN3015a HN308SR, pMhHN308Db,
pMhHN308b( 1) HN308SRN29
HN308SRN29 pMhHN3015a HN308SR pMhHN308a  HN308SR
2.71x107° 4 HN308SRN29
pMhHN3015a pMhHN308a , HN308SRN29
pMhHN3015a::Tn5—-mob-sacB  pMhHN308a
pMhHN3015a::Tn5-mob-sacB pMhHN308a R pMhHN308a
HN308SRN29 pMhHN3015a Tn5-mob-sacB ,
TY+7% Km , , Rhizobium phaseoli
2 Rhizobium leguminosarum bv. viciae  Sinorhizobium

Km Tn5 , fredii (3-71
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> E
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Tn5-mob-sacB pMhHN308a , Tn5— , TY + 7% 10 Km
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mob-sacB, 7653R—1SRN29D-A
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ISRN29 >
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1 HN308SR. ####A&F HN308SRN29 A El i
Fig. 1 Plasmid profiles of strain HN308SR and its deriva-
tives originated by the transfer of pMhHN3015a

Note: 1: HN308SR; 2: HN308SRN29 (containing pMhHN3015a::
Tn5-mob-sacB, pMhHN308a and pMhHN308c); 3: HN3015T29.

1 2 3 4 5 6

pMhHN3015a L pMh7653Ra

p76H4

2 7653R-1SR.###ESF 7653R-1SRN29 & H ki
TH PR R B R

Fig. 2 Plasmid profiles of strain 7653R-1SR and its de-
rivatives originated by the transfer of pMhHN3015a and by
plasmid curing procedures

Note: 1: HN3015T29; 2: 7653R-1SR; 3,4: 7653R-1SRN29D-A
(random colonies obtained from 7653R-1SRN29D and its plasmid
of pMhHN3015a::Tn5-mob-sacB was eliminated); 5: 7653R-
1SRN29D-B (containing pMh7653Ra and p76H4); 6: 7653R-1SRN29
(containing pMh7653Ra and pMhHN3015a::Tn5-mob-sacB).

2.2 MiERRAK pMhHN3015a 1 pMh7653Ra Z [8]
BIARRE M

7653R—-1SR pMh7653Ra
(Sm', Rif") ,
HN3015T29 pMhHN3015a::Tn5—
mob-sacB 7653R—-1SR pMhHN3015a
8.92 x 107 TY + Str + Rif +
Km 5 s

7653R—-1SRN29D-A

7653R—-1SRN29D-B pMhHN3015a
p76H4, 7653R—
1SRN29-B « 2,
p76H4
pMh7653Ra  pMhHN3015a ,

23 Kan EEMEE
PCR HN3015T29 HN308SRN29

7653R-1SRN29 7653R-1SRN29D-A 7653R-
1SRN29D-B Tn5-sacB

900 bp Kan , , HN3015T29 2
(HN308SRN29 7653R-1SRN29)
Kan ,
( ) HN3015, HN308 7653R  Kan
107
HN3015T29 2 Kan
Tn5,
Kan
3 ik

7653R-1SRN29
7653R-1SRN29D-B
p76H4
7653R—1SRN29D-A

http://journals.im.ac.cn/wswxtbcn

© PERFRMEIF RS %IEET http://journals. im. ac. cn



1512

g AR

2009, Vol.36, No.10

%= 2

2% th 4 JR I HN308SR, HN3015T29, 7653R-1SR & H 8 Tk Ay 4 3 =

Table 2 Symbiotic efficiency of M. huakuii HN308SR, HN3015T29, 7653R-1SR and their derivatives

Nodule number

Shoot fresh weight

Shoot dry weight Nitrogenase activity

SliTaiin (per plant ) (g/plant) (g/plant) (pmol C,H4/g/h)
Control 0 0.030° 0.0055° ND
HN308SR 24.67° 0.660° 0.1041° 74.35°
HN3015T29 15.00° 0.450° 0.0650° 40.9°
7653R-1SR 8.33¢ 0.046° 0.0063¢ 0
HN308SRN29 0 0.036° 0.0059¢ ND
7653R-1SRN29 24.66" 0.053° 0.0108° 0
7653R-1SRN29D-A 7.33¢ 0.040° 0.0061° 0
7653R-1SRN29D-B 0 0.030° 0.0049¢ ND
: Control , ND 3
, Duncan , 0.=0.05 C,H,

Note: Control means no inoculation of Rhizobia; ND Not detected. Data of nodule number, shoot fresh weight, dry weight and nitrogenase
activity are mean value from at least three replicates. Data in the same column with the same marked superscript (a, b, ¢) were not signifi-
cantly different according to Duncan’s multiple range test, the significance level o = 0.05. Nitrogenase activity was shown in micromoles of

C,H,4 produced per hour per gram of fresh nodules.
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