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W FE LUEBEANNEZESER Rhizobium leguminosorum USDA2370 # Sinorhizobium xinjiangnesis CCRAU110 f
HtkdRic. MARE RS A, B EEE T USDA2370 #l CCBAULI0 MJE MM A Htk, ZRMESEEKTLIE
NEFIHD LSRR, BEERTEARES AN HEBFEAEAFRLKBEE L SELAHKHNARTRE. By
B ¥k 5 USDA2370 5 DNA R B# % 56.6% .1 5 CCBAULL0 /) DNA R H# % 10.2% .,
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FEFEBEERANEEREERTHERE
M, H A IR BRI R R — . 1977 &,
Hopwood ¢ A i [FA: FRIA Rb & AT T HEB AU 3R
feEA" . 70 SFARRE, B ARMS 0 AR Rk
YERI@W, FHRE, ELREERARERETER
TEEEAFTENRER FHRFITHER
MrEBRE. B9k REFENRELERBS
PRERREEART R PUE XYM FH HBRE
TirEHR"Y .

BRANSEAEEARE — T —t, 58
RREE RSN TR R A BURE" .
mTMRARERABEREALEFEBEHT BR
MERNLR AR, BANE R RME. ik, B
ARFERE, ARAHERBE IS BREER
iSNGN8 .o ST R

1 MHFF %
1.1 fd ik

Rhizobium leguminosorum USDA2370 % ¥ 5 BB
92.RBETPFRARLXFHBAE;

Sinorhizobium zinjiangnesis CCBAU110 #F £ R X
S RBETPFHERLEXFHRBHAE.
1.2 BFERHXEN

YMABRBERE  YMAEHE +0.25 mo/L T
ZM88—0.25 mol/L BEME

i 5% B 151 :2001-01-17, 4 Fl B #A : 2001-05-22,

DF Fi ¥ :0.25 mol/L FEFE,0.25 mol/L T 8
#1,0.01 mol/L. EDTA,0.02 mol/L. K,HPO,,0.11 mol/L
KH, PO, ,0.01 mol/L MgCl, ,pH7.0 K,

4 B M4 . K, HPO,0.5g, CaCl, - H,0 29.4g,
T 100mL K RKE, AR SHHES. PEGC HR:
40% PEG 8000 ¥ T DF B B# P K& .

M. DNAB . R XEMARATF,

1.3 7k

1.3.1 HAEFHGCHRHE-BERSE HE8X.
BE.OBE.FTHER ABEZAKXBRETH
tid & 4 B ¥ Spg/ml, 50pg/mL, 100pg/ mL Fl 300pg/
mL &R E I AT YMA B5F B b, 24K, £ #
USDA2370 fl CCBAU110, 4B HEH 3| &SR,
1.3.2 FAREHERREBRENTEEZNITNE:
BRI FEHT,

1.3.3  JF4 Bkl 4 o 0k 7 B 3% 3 B3 308,
BOWERMR, F DF Rk 2 K, B MA 1mg/mL %
HAEES,37CHER LB L, BETEH
5pug/mL DNA B Smmol/L EDTA £ DF ¥ , B AR
W AmL, FRFAFEK InL THEEG. BOFLHE,
& Spg/mL DNA B§ i 40% B PEG 8000 XE 4ml, B
REE.BEEWA 0.0 FEENTABRRE,TX
ST T 28em Ak MU 90s. 4R TR 30min, # M B YMA
HBEHFEN YMA B3R L, 28°CH% 3d.
1.3.4 WEHMPELERAREME SR E

EEWH EHHEABRBEES(3000005)HEXKAAHEES E ST E(39730010) % i)
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sH 5 8K AR S R v A R A R B R (R S B 535

ERAKEY: BABENERHZERRE,. 21
IR EHT.

1.3.5 SDS-£HIRnBHEORkIH .- EOHS
W& Bk RRaT RS CHK(5],

1.3.6 DNA-DNA FB#R - RAEHERE &
Lambda Bio 20 B4 4h a3 X606 E it B ULER,
HEiME™,

2 ZRFitH

2.1 #iEBENAEERER
BHIERSIIAFTER HERX . ABX.H
BE THBER EEEANKKER THAAR, U
5ug/mL,50ug/mL, 100pg/mL H1 300ug/ml. 4 1 3 B £
EHRTRARASRR, KERAE 1,

1 RGNt ERER
Table 1 Resuits of resistance to antibiotics of tested strains

Antibiotic Penicillin Chloromycetin Kanamycin Streptomycin

Concentration CK
5 50 100 300 5 50 100 300 5 50 100 300 5 50 100 300

(pg/mL) .

USDA2370 + + + + - - - - - - - - - + + - -
CCBAUIIO + - - - - + + - - + - - - - - - -

“ +” Indicating resistance to antibiotics;

“~" Indicating no resistance to antibiotics.

BEIAL ERERSAEAEENTEE A
BEFHEBEENABE 1AL EZRBEARY
pitt. USDA2370 A EHBE (5 ~ 100pg/mL) MIEEE
(5~ S0pg/mL) R AH HLHE, 1 CCBAULLO #IE # & &,
USDA23TO £ S 5 ~ 300pg/mL HEBREHRE LT
RE4E K, CCBAULIO f£E3 5 ~ S0pg/ml A BRI
FELFHEERK, HAMEDRRAERIERM
50k, R BEYRBEN, T L, TS LS 25
TEAE R A AR AT A R EAR L o MR R
HB L EE R, 100pg/nl 5 BE M S0pg/ml
R B X o] 4> 514E 5 USDA2370 1 CCBAU110 B
#HkRid.

2.2 HEMBKLFAREAERABRERNEAS
i

2ARKESERLAE, 29 MA 0.2
mg/mL.1mg/mL WAL M ERE, ERXFRERENE
B NEE P A SRk BOAS TR o I R R B DR A R
BHER HERLAE 1,2,

ME 1,2 7 W 1mg/mL ¥ B A9 3 B4 M A B SR
H 0. 2mg/ml F3R. B, EFHE lmg/mL RIS WAL
B, £ Ingol HFEBENT EEFEEK
EXAE BERETHEBAE, FAERENEREHN
Ho BEEWEA0~0.8pg/ml TWE N, # LT
W, GLEA R R B A 3 I v B e R 1
E WA KT 0.8 ~ S0pg/mL 75 Py il 25 R T B,
BXEMK, YEBREEREERD S0pg/mL J5,EF
E—-4HL., A, ZF 400yl HEBSELR,
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Fig.1 Effect of penicillin pre-ireatment on sensitivity
of USDA2370 cell to lysozyme
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Fig.2 Effect of penicillin pre-treatment on sensitivity
of CCBAUI110 cell to lysozyme
—8—CK; —8-0.2mg/mL lysozyme; —&—1.0mg/mL lysozyme
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EF R K BE — o e, {H 61 v AR
HRRE R PE R
2.3 AERFAEMAMNBTERSESEOER
HRFE RS P IA 4.0pg/ml 71 1.6pg/mL B E
R, EETAERE X RE A H RN, 5
RILAE3.4,
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Fig.3 Effect of penicillin pre-treatment time on sensitivity
of USDA2370 cell to lysozyme
—8—1_6mg/L;—~—4.Omg/L
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Fig.4 Effect of penicillin pre-treatment time on sensitivity
of CCBAU1L10 cell to lysozyme
—0—1 .6mg/L;—a—4.0mg/L

HE34T W, 6 -224h RERN MEFTEEM
Zb R E] 5 MR F B, BRI K, 24h R
ST RERMESR, EXFEEHKX, RV BB B 71
i 775 o I X A O B O B REAE R B SR . T AE A 30h 2
J5 W 2% SUE AR B, 8 A F AL e TR G, X2 FRI
BRERR, MR 4h A RAEBAEBNIE. AET
FAUEY EREFEETA R BIAERAKE
H4.0pg/ml WEBRLK 1.6pg/mL WERR,EHA
BT IR 4 B IE B
2.4 REFRKHEARENFESR

BEEAHEEEE LB EMERMELEN,

EYMABRELHAER AR RBLEAGERS
HAERMEBEFEL EHEER. THLFEERK
MEBFSHER SRLE 2

#2 RERGHERRNBEX
Table 2 Formation and regeneration of protoplasts

Strains/ % USDA2370 CCBAULIO
Formation 75.0 96.0
Regeneration 20.0 6.3

M1 % 2 T M, USDA2370 B4 Bk M R H
75.0% ,CCBAU10 B4 Bk B 5k 96.0%;
USDA2370 Jfi 4 M (£ B9 B £ F£ 5 20.0%, T
CCBAUN10 A RAM EE %K 6.3%., CCBAULID
JFAE AR BOTE R R AR B i A B, KIS H A
RESAMERE T EA - EHLER,

2.5 MAEBKNRUEZRBESRE
2.5.1 RMEEHNRE B REERNEERES
it PEG b7, A REE 100ug/ml HEE M 50ug/
mLEEEY YMA REHERBERE L, 28CTHE
WG ERKLEE MEXRATIN~ETHEH
Pko USDA2370 43 2 L J& F Rhizobium &, % +
HEF B S ; CCBAULIO J& F Sinorhizobium J&, HF £ A
Kd, _ERTARMR XBETARENFEE. &
REETEARKNME .
2.5.2 MAWEKBEEHEMNRE.IFEAMNREE
B sSKERE BAFABRENIEZNEES
b, 2R FEREHMA ERMDERETEIE
HuERAREPEFER, ROATGEREREIME R
FETEREHBEEN.
2.6 BAEBSEFEERNESREERRIIE
BRAHGS EPERSELRPE BR. 1Y

TRHELKRHEE. £ 1900 fFHBTFREMET.R

BHES FMERARK/ . SRAEIES,

£3 MAEBEFZRHEMARL NS
Table 3 Size of cell of parents and fusion hybrid

pem

Strains USDA2370 Fusion hybrid  CCBAULIO

Length 1.63 1.26 2.42

Wide 0.37 0.32 0.79
Capsule thiek 0.21 0.42 0

MESHERITUEL - MEREBSHELR
BREMREEMIDLEEE -ENER. BEH
PR RAERES D, KER 1.26pm EH,
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USDA2370

Fusion hybnd

CCBAUILO

5 REHEERFEALBEENRERA (X 19000 %)
Fig.5 Cell electron micrographs of parents and fusion hybrid

¥ USDA2370 R4, Hl L CCBAULIO 43— W
5 UsDA2370 &= A K, # . CCBAULI0 % —¢ %,
75, CCBAUNIO JLF I A B, MBS AERA —
BREMIER EHFL02umESL.

BN AA% R EFEERAENONE, R
ENAFRANRBEEEIE, ZEE, BHE,
BB ERR NIZEF. AREGEHKSEELE
BRITARHLHME, CCBAUNNO B%EBEB LA,

USDA2370 iR , MHEM S AN EZNRFRG
MEBE SHEALREK. KERS LRGBS
NEPEBEEEESHEEBSHENXRRE BB,
2.7 SEERBER

KT EBBSAR S FAEKREEE I ENE
RURBAEKETT K REBEKNERNEE.
RINERAEKSTIRE TR FAE&KTRY D
By, 2a9Epgidn HERLE 4,

4 GEAREREERMAE
Table 4 The results of inoculation in leguminous plant and enzymic activity of N-fixation

USDA2370 Fusion hybrid CCBAULIO
Plants Lnoculation Aectivity Incculation Activity Inoculation Activity
situation Hpmol-g~'“h"") situation f(pmol-g™'<h™") situation I{gmol-g”'-h"")
Biovar viceae Y 26.5 28.2 N /
Glycine max N / 39.4 Y 37.8

“Y" : Indicating inoculation;“N" : Indicating no inoculation

fF 4T R, USDA2370 a] EEJRHF L TR T L4
wOHEREENESR 26.5uml/ (g h) , MTARBEASD
L8, CCBAUNO W EEHF X KT F45E, Hi
REEIEVE A 37 8pmol/(g-h) , M AREE SR T L 55
B, HMOEEaET RO AT e gE. HE
K/NEY 2mm A, B €6 0 B 41 0, 151 56 B O 4 o 5
K 28.2 f139.4pmol/(g-h), HHARERMERE KBS
HHENSRAEASUYT X IJFERFEAR.
2.8 SDS-2HMRIEMEABRXIH

EOREEARZEAM™Y. WEHHMNK D E
BEOMEE L, il SDS-IF N M B 5 e ik,
M EHEQRMASHTHE. A THRBEESk
SEARKEORASVRE, ROH#T TEAS
BEEEEE R b 3k 47, R WE 6,

ME AW, BE S %A E % USDA2370
HCCBAUNOAEEARY R LR RH—ENER

£, USDA2370 1 CCBAU110 4+ $1/8 F Rhizobium &
AN Sinorhizobium B, BEH A KEEERKYWE,
BA bR USDA2370 B B 3L — 26 B4 7~ 8
#WAR; B4 #BS CCBAULIO thf — & &W
F. SHBEEREEREMEGERPEARAT™
% T ARk

Mo MAMHAIEANEDEKEKE

Fig.6 Patterns of whole-cell protein of parents and fusion hybrid
1.USDA2370;2. Fusion hybrid;3.CCBAUI10

2.9 DNA-DNA @ E 44
KAEHEREE, MAHTHEHS SN DNA HEMHB
SHEE HE DNA FESITEAX KRS HE
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BYSELEHBEUEFEEREKRZH K DNA ME#E, 5
gERRES,
£5 MAWKBFEANKLG DNA BE#

Table 5 The levels of DNA homology between
parents and fusion hybrid

DNA homology/%  USDA2370 Fusion hybrid CCBAUII0
USDA2370 100 56.6 16.7
Fusion hybrid 56.6 100 10.2
CCBAULIO 16.7 10.2 160

H % 5 o LLE 1 ; USDA2370 #l CCBAU110 B2 #§
AAF R R EE A, EDNA RIEERER, X
16.7% . Bh& BBkt USDA2370 (9 DNA [ # %
56.6% , i 5 CCBAU110 & DNA R B # X 10.2%,
DNA R 70 % 1 o 8 98 B B 08 o, KT 70%
B AR —AF, N TF 0% N ARBRBY . BA %
H5EXRWEN DNA RIBHEH AT 0%, HY5 US-
DA2370 #) DNA R ¥ER . R R4 ik & 4
B, REAKDNA RET —RIMEL, ATREHA
TONAWWZR HEHHEL BMASEKRMGEE US-
DAZ3TO e 5k DNA WA EE., KSR 524

EHHRKSHEREFTETH—3H.
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Study on Intergenera Fusion of Protoplasts from Rhizobium leguminosorum

and Sinorhizobium xinjiangnesis

WEI Ge-Hong'*  HE Xue-Li'

GUO Jie'

ZHU Ming-E' CHEN Wen-Xin®

' College of Resources and Environment , Northwest Sei- Tech University of Agriculture and Foresiry, Yangling 712100, China)
*{ College of Biological Sciences, China Agricultural University, Beijing 100094, China)

Abstract Penicillin and chloromycetin were regarded as the sign -of resistance 1o antibiotics of R . leguminosorum USDA2370

and §. xinjiangnesis CCBAU110 respectively. Using the protoplast fusion technique, USDA2370 and CCBAU110 were success-

fully fused. Fusion hybrid can inoculate in the leguminous of parental strains respectively. There were apparent differences be-

tween parents and fusion hybrid in cell morphology, colony and pattem of whole-cell protein. The values of DNA homology be-
tween fusion hybrid and USDA2370 and CCBAU110 were 56.6% and 10.2% respectively.
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