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Abstract: Mesorhizobium huakuii strain 7653R, isolated from nodules of A. sinicus L, contains two indige-
nous plasmids, p7653Ra and p7653Rb, the latter being the symbiotic plasmid. We eliminated the plasmids
via Tn5-sacB insertion and obtained its symbiotic plasmid-cured derivative 7653RD. Then, we transferred
the symbiotic plasmid pJB5JI of Rhizobium leguminosarum bv. Viciae T83K3 into 7653R and 7653RD. The
pot plant test showed an increase in competitive ability and symbiotic nitrogen fixation of transconjugant
7653R-197 (pJBSJI) compared to 7653R. pJB5JI could not restore the ability of 7653RD to nodulate Astra-
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galus sinicus. 7653RD (pJB5JI) could form ineffective nodules on peas, implying that the symbiotic plasmid
pIB5JI could express its function at the chromosomal background of Mesorhizobium huakuii 7653R. We
checked the stability of plasmid in transconjugants under free-living and during symbiosis. The results indi-
cated pJB5JI could not be detected in some nodule isolates. We amplified kan resistance gene from all
transconjugants and nodule isolates which suggested that pJB5JI might fully or partially integrated into the
chromosome of recipients.
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Table 1 Bacterial strains and plasmids tested in

this study

Reference or

Strain and plasmid ~ Relevant characteristics
source

nod o
Mesorhizobium
nol noe, huakuii
7653R p7653Ra
p7653Rb, Nod", Fix"
, 7653RD p7653Rb,
Nod", Fix~
7653R(pRK404) Tc'
7653RD(pRK404) Tc!
. NGR234 7653R-15 Km"
7653R-197 Km*
[1] pIB5II ) 7653RD-5 Km*
7653RD-35 Km"
200 kb, )
R. leguminousarum
biovar viceae
7653R TR3K3 pIB5II,
, Str’, Km"
E.coli
pIBSII  7653R , S17-1 pMHI701  Hynes et al.!”
pIBSII MM294 pRK2073
Plasmids
1 BRI pMH1701 Tn5-mob-SacB  Hynes et al.”*!
L1 EH. REAERS G PRK2073 Spe T
1 pRK404 Te'
LB ,37°C ; , TY YMA
28°C pMH1701 Tn5-mob-SacB Km
(Spe) 50 pg/mL, (Km) 50 pg/mL, SM
[2]
(Tc) 10 pg/mL sacB TY
1.2 FRAEHEFFE EMESLE
Eckhardt 7% TY , 37°C 2 d,
3] Miao 28°C 4d~5d 10
1.3 [RREE TY TY+Km ,28°C ,
, 7653R, Km ,
pMH1701 S17-1,
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pJBSJI 7653R 1653

1.4 HARABESEBNERIMRNE , 1 mL ,
; 35 d~40 d , 50
80 uL TY , TY
, 28°C 2d , 2mL 1.6 kan £[EH#) PCR # 1%
, 10 , DNA kan ,
700 bp, : 5'-TCGGCTATGA
M. huakuii 7653R CTGGGCACAACAGACAAT-3'  5'-AGCGGCGATA
pIBSIT , CCGTAAAGCACGAGGAAG-3'
’ 2 é:l:%
pRK404 , Tc' , ;
T83K3 pRK404 2.1 A IREE 7653R FRALER K FERIIIRE
’ FEEE RN E
i5] 7653R 2 p7653Ra  p7653Rb,
pRK404 Tc ! M
Tn5-sacB s
> Tc
7% TY ,
b 2 2 TCS 2
Km s
pRK404
; p7653Rb ,
7653RD( 1) 7653RD
’ ¢ 7653RD
Km( ) Te( ) SM ,

>

15 HEYEBRUNTREELR

Fahraeus [6],
. _ 1 7653R FAR I #k 7653RD K FRHL Bl 1%
( ) 95% 5 min, Fig. 1 Plasmid profiles of M. huakii 7653R and its plasmid
2% 10 min cured derivative.
’ Note: 1, 2: 7653RD; 3: 7653R.
6’\’10 >
28°C , 2.2 plBS)l MEBIEBES THEE
> 1 T83K3 7653R
R 4 3d 1 mL , ,
, 10° CFU/ pRK404
5 18 h, 7653R 7653RD
4500 1lex~6000 Iex, 22°C, 20°C, 35 d~ R
40 d , , Km Tec
SM pJBSJI s
1:1 2
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% 2 pJB5JI [5 7653R FH 7653RD (¢ FEHISAR Km , Tc ,
Table 2 Conjugation frequency of pJB5JI transferring 10
into 7653R and 7653RD ?
pIBSIJI, pIBSIJI
Strain Conjungation frequency
7653R 9.56 x 10°* 23 HERESTHHARMMLERESTRREN
7653RD 8.67 x 107
7653R , 7653R-15
) 2, , 7653R-197
7653R 2 , 7653R 7653R
c 2 49 38.2%( 69.6%
(2 2 3) 7653R  7653RD 7653RD-5  7653RD-35
« 2 1 , pJBSJI 7653RD
7653R-197 7653RD-35, 7653RD-35
pJBSJI (2 2 35 2 , 7653RD-35
7653R-15 7653RD-5,
pJBSJIC 2 3  6)
, 7653R 7653RD
YMA 3, , ,
YMA 50 YMA 100 ,
YMA + Km YMA + Tc , YMA  YMA + Km ,
, 5
s 7653R-197 7653R-15
7653RD-35 21 3
( 3
, pIBSIJI

E 2 7653R #0 7653RD % #i% & F(pIB5JI1)HY B Hir Bl &

24 REEHERENMMNE

Fig. 2 Plasmid profiles of the transconjugants for the re-
cipient of 7653R and 7653RD originated from the transfer pIBSJI >
of plasmid pJB5JI 2 7653R 7653R-197 7653R

Note: 1: T83K3; 2: 7653R-197; 3: 7653R-15; 4: 7653R; 5:
7653RD-35; 6: 7653RD-5; 7: 7653RD.

#3 T653R REEBES THEHEMNE

7653R-15

>

Table 3 Symbiotic phenotype of 7653R and its transconjugants?

/) /) « /) (nmol / /h)
Strains Nodule number Shoot dry weight Nodule fresh weight Acetylene reduction activity (nmol
(per plant ) (g/plant) (g/plant) of ethylene/plant/h)
Control 0 0.006 + 0.003a 0 0
7653R 18.333 £3.215b 0.038 £ 0.006b 0.027 £ 0.008b 228.567 + 64.279b
7653R-15 14.333 £ 1.155b 0.042 + 0.002b 0.017 £ 0.005b 165.733 +22.477b
7653R-197 21.333 £ 6.658b 0.065 + 0.003¢c 0.038 £ 0.006¢ 315.767 + 54.989¢
Control 0 0.006 + 0.003a 0 0
ta: 3 ,P=0.05.

Note: a: Data are X = S from three replicate tests. Data in the same letter marked with the same above were not significantly different accord-

ing to Duncan's multiple range test, P = 0.05.
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3 7653R-15 #M 7653R-197 ¥ = &R K 7653RD-35 i = R 4 B MR BRI A&
Fig. 3 Plasmid profiles of nodules isolates from 7653R-15 and 7653R-197 on A. sinicus and 7653RD-35 on peas
: A: 1~5: 7653R-197 ; 6~10: 7653R-15 ; 10: 7653R; 12: T83k3. B: 1~5: 7653RD-35 ; 6:
7653RD.
Note: A: 1~5: Isotates from 7653R-197; 6~10: Isotates from 7653R-15; 11: 7653R; 12: T83K3. B: 1~5: Isotates from 7653RD-35; 6: 7653RD.

50 YMA 107,
YMA + Km , 7653R  7653R-197 , kan T83K3
35 ’ LY
7653R  7653R-15 6 3 Wk
, R. leuminosarum
7653R-197 7653R-15 70% R. trifolii’”  R. phaseoli®
12% 7653R-197 - R. meliloti!”
7653R,  7653R-15 7653R Agrobacterium!”’ (1]
25 kan EEMEE
kan pJB5II ,  7653R T83K3 7653RD-35 ,
DNA kan , , 7653R-197
T83K3 DNA ,
kan , 7653R  7653RD 7653RD-5 pIB5II
kan ( 4, 7653R  7653RD , pIB5JI

4 kan EE#Y I EEL
Fig. 4 PCR products of kan gene amplified
tA: 1: T83K3; 2: 7653R; 3: 7653R-15; 4: 7653R-197; 5: 7653R-15 ( pIB5II); 6~7: 7653R-197

( pJBSJI); 8: Marker V. B: 1: T83K3; 2: 7653RD; 3: 7653RD-5; 4: 7653RD-35; 5~6: 7653RD-35 (
pJB5II); 7: Marker V.

Note: A: 1: T83K3; 2: 7653R; 3: 7653R-15; 4: 7653R-197; 5: isotates in which pJB5JI was not detected from the nodules formed by
7653R-15 on A. sinicus; 6~7: isotates in which pJB5JI was not detected from the nodules formed by 7653R-197 on A. sinicus. 8: Marker V.
B: 1: T83K3; 2: 7653RD; 3: 7653RD-5; 4: 7653RD-35; 5~6: Isotates in which pJB5JI was not detected from the nodules formed by
7653RD-35 on peas; 8: Marker V.
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