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—HREEERE LGB ERER"
Kam KEF Fhg HEE

(PEREXFEWFREMETRE LK 100094)

W E RGP EREE (Sinorhizebium fredii )0A2BS A B A BN EET R, BT g
WS ERERTEASE L X% KT £ 4% & K. 165 'DNA PCR-RFLP 4 % 8,
Q2BS SREAFERAMEHAHH USDAZS W4 B RHMHEBITHE#TLE -8, EG+C
mol% 4 60.0, &5 # K F 4211 I USDA205 #1 USDA191 #) DNA [A] 4 4 3 34 84.9% f0
89.6% R OBS A THERFEETHE., VHRAEE X EORFIRIC 04288, B EHE
B 042BSG, HHEMRZERALI | SRE . HAEHF T EHHME, AR ERELE
EMERNBGICEENRE AMRBIET O2BSHEEEM A S LEE,. M H,042BS 2
FREERMAERENFRAE.

KWW RRPEBAY, DNARRKE, S LEL

FESES 5182 X MARIRED A XIS :0001-6209 (2001) 02-0127-06

HEZ MHETHAMAY- R ER4EAGANEERT SHRBEIEE &
FrRA G R L5, R, R SR Y BRI E R T @ I 3t A T
ARABBEOFECENE PR, RB# (Rhizobium sp. )NGR234 RHW A MK S
FHEBETORBEERAK, EUE 2B 200 ZHTHMAY L RIETHMEY Parasponia
andersonii LEEHY, MRS ERBEEMF EEE S, Bk USDA257 7T 1€ 79 & 130
EHERNAY LN, ERAW I EHRBFEEERLEEY, R 55 TLERE
(S.meliloti )& EWMERA , IESEHHE SABRAMBEL O I BOIRAD LR,

EFHHAARA MERTFENTHES A BT ERBEENER RS HEIEYEET, FE
FTHRERBHARBR . MIF AT 1006 MD W XFER , MAFRTHEBERENEERERRLE
HUEPEREEERD . HEMNOFEMERR., EPLK, - Hil %K DA R EE
FEEAEE % E45RY . 1997 4 Hashem %78 Bf 95 22 # %% [ a7 46 10 0 W 4 ARC 1 78 0 48
AR et & B, USDA201 \USDA208 . USDAZ09 fil USDAZ14 S Btk 5 “ARC & 5 g gls],

FLBEFAEXXERBR S, R 808 B H R0 H 7R 50 8% E & B 042BS,
MEEEER L XBERT E4M . A SUHRE A R B8 004 A A &5 m 4 M o 37 92

1 AR A o7 3%

1.1 #%
1.1.1 HtEMB . MEFEBRBE(S. fredii JOABS AT BETE:; R PLPRY

TERERBEE S (3087T0045) Fo Bk MR B B & F (IC18CT970191 Y ¥ Bh
CEREE

EFWT KEFROQI-) L WEFSHTA B+, TEAFTREDRIEETER,
TH 7% B X8 :2000-03-29, ¥ B B /9 : 2000.07-18
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& USDA205. USDAL91, & 75 th % 48 5 # USDAL002, 102F28 LA} S. medicae US-
DAI037 ik H EZE R (USDA); B P EBRBE Rmal X AT EHR LB ¥k
{CAAS); BB RIB W (S . xinjiangensis YCCBAU110 3 A [ 4 b K% T F 47 8 O
(CCBAU) ; K W ¥ ( Escherichia coli YS17-1( pro~ tra* )M KB FHE K12 HAEZERF.
R pMP2444 R B R X W R AR EAREH (gfp) , KRBRIH it 2KG
KEEB,

1.1.2 #FoREY. XIRF RIS EELHIEE X HE. AR TR .E
EEEHAE BEEENS6-206(HPERLBFREWRIAHT)

1.1.3 BEEMRAEE.LBEAEHTFRAXBHE. YMA R TY BH#2VATH
EHREE FYREEZRENAFHREEER Y. ERKBHERNRBEAMAHKE
EE(Gm) WS B 10pg/mL # 40pg/mL,

1.2 HZ

1.2.1 G+C mol% fl DNA-DNA %35 188 8 5 DNA MEBRZ B XM [0 T BT,
FAMEEEL IS Tm B G+ C mol/%, UABIFHE K12 v B litk. AEAK
) DNA, ¥ B o2 % 6W, 3 EIEH ] 39 4min, IR AY 2s, BE 3 K. RBMEHE
ik U G AR IE) 0 DNA RIS, T {8 R 8 1 8 38 (0 3 494 Lambda Bio20 %5t 5)
AR It AT

1.2.2 16 S tDNA PCR-RFLP 4 #7 . % R Laguerre K977 i, FI 514 P1.P6/"214 3% 042BS
FIFRME R B H 16S 1DNA. P 81% Hae I (Hinfl Msp 1 MiRsa 1 % 4 b R & Y
ALY WY, kAR, R IEE

1.2.3 B . REANERE. A r&edmdE AMETXEARNERT, LERE
WEL,. TEEPEAAAEAR. A2 LERENDILSI R LRE ST . RERE
BHEKRE h. RAEETY BERPEFENEN, BREFER 107-10° &k, DA
EENLEYNE, SHALBRIFSHEEE. BAUZEBAZEREREFR. BRLM
a2 N 12h, BEHNR 25C, Hz B REM e ABEES., BERM E82, T 70C
1.2.4 BEHLECZEMFICAG M. FH pMP2444 KB A S17-1, 8 B A 0¥
1T AE Rk &, I 042BS M Z R B BT R A KL, £ EH W0pg/mL KAERK FY
EERELE L BEBEAT. BEMERNRKRA ERAERERABUBETRN, 3H
mREF, HEAXERKHR 488nm,

2 HERPH

2.1 042BS S EMERIBE

2.1.1 16 S tDNA PCR-RFLP 43#7 : % B & 75 b 4 M0 o5 X B % USDA1002. # K+
e 45 R A 2 Bk USDAR05 | 98 o 42 48 7 B 4 X % CCBAULI0 M S. medicae $E3
Btk USDAL037 5 L@ Bk, 042BS 1 b R4RE R #AY 16S rDNA PCR 4 =¥ 2 5l &
4 FUER M DAL, T A S MER ] -A~D iR, H,RA Haell \Hinf 1
Y& EkFEBNEEES -8, £ Ra ] B ,042BS 1 USDA1037 K USDA205
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HREE G Msp ] YIRS ,042BS 5 USDA20S W RIME. &R ,042B8 5 US-
DA205 8 16S xDNA RIRER T, A THEHL P B MM  EFEME 042BS B/ E P &
MUEFAREEFEBGEHS X BEKA DNA BR4E,
2.1.2 G+ C mol% f1 DNA R #: 30 % 042BS #) G+ C mol% # DNA @ % #, 3 LI %
P4 E USDA205. USDALOL, A R H 75 & # #1 78 § USDAL1002.102F28 ! Rm4!l
MWk, R LI TUED.042BSH GHCmol% A 60.0, HESBHEHK G+ C mol%
HESS.TH60.5 28, SOHMENFEEMN G+C mol% BHE M. 042BS SHEF
R E USDA205 1 USDALSL ME RFESH 510 84 9% M1 89.6% , M S B B EHRE
HEHEBMREEDT 48.5%, REERAGESY¥ERLAREESELHAEN DNA
RS 70% L - % EfhatR > 042BS T R FREFERMAE.

21 (M2BSHLLLEKEIAY DNA FHBEH DNA G+ C mol%

Table 37 DMA homology (% ) between sirgin 042BS apd reference sirains and their DNA contents

Species Strain G+Cmol% Homology with 042BS./%
S. fredii 042B5 60.0 ) 100.0
USDA205 59.7 84.9
USDAISI 60.0 89.6
S. maliloti USDA100Z 60.5 18.9
102528 60.0 48.5
Rmd{ 60.2 45.4

2.2 V2BSEBRMATHEWMGH

2.2.1 O2BSEHEMAGTHEEEER X 042BSERETEMI3 1 SAFE S EE
HEGRE. EREFEKIIEHRT, ZFHOBSHATAKRYEIN HTHERE. A
BRENM BAHEKBN HAFERG, B 02BSHSTEEEAKER B ERae
il WAEEEDN FAER(ERIT-EF). RIMMATT2RERKRB, HE ML
#.

22.2 O42BSEERMAESBENNHBIE:  TELTEEEMAESROEKH A
042BS BB ESHBEBPHBARLANEECR AT LR (gfp ) ¥ L pMP2444
BAO42BS P ATMEEF 042BS AR EH KL . WFHMES FH NI 042BSG.
pMP2444 BB E S48 T K% pBBRIMCS 5 AR EHEN , CEB BB P HA BB
HREU EFRSERBEANBATIRERE L AAMLEM, BEHESARR T,
pMP2444 Ao £k, M OBSG ERBEEE R fdLsl 1 B KE, £ 30d B ltdk, 43
BREE £REHBE  EITH 0ug/mL KABEN YMARR ESEHESEER . RE
ERAXBERASHRETUE. EFO-THEEE 88 BEARAEATHRESBAR
H(BIRI-G)o 1EAFHEI B 042BS FRB O K. FNEERFFEF B HOIF
EHEKMIBSC BREMAEAXE  EX LB XD ARRENERE, WRXBRHE
QBSHMELPLIESEM X ITEM.

2.2.3 G42BSEAFBEARAEZE AR T O2BSEI M REBELR BN SBEHH
TRBE.AVUREENRMN USDAI2 HAE A M, &SR8 ,042B5 R 5 .F

¥
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BLBJE HEEEFBE SRR, ST AR LG BB A L
WU FEMEEEENE. 1E2 R, 02BSHARSHNERENZRBER HPEMH
NHEWEREHER, TASS 2 MMk ESY B LR TEABRABEESS, 2
FI4 USDAL002 89 71% F1 43% MAMBEE L AR R o iE, LB %W,
O2BSHBRMLEHEHEER AR, WA 2BSEERNSEENHEKT

USAI002, FERM AL HHRD B ABEERE,
®2 2BSEAEETEFRMHAMTR

Table 2 Nodulation experiment with strain 042BS and alfalfa cultivars

Plants forming Plant top dry Total nitrogenase
Cuitivar Strain odulesr %ot Color of nodule weight mg activity( pmol/h)b
Achan 042BS 85.2 Pink 96.4 34.1
USDA1002 100 Pink 135.9 78.9
Uninoculated 0 — 24 .8 0
Baoding 04285 57.4 Pink 98 .4 33.2
USDA1002 100 Pink 197.6 112.6
Uninoculated 0 — 38.2 0
Huanghou 042BS 20.7 Pink 77.5 6.1
USDA1002 100 Pink i98.3 50.1
Uninoculated 0 — 48.1 0
Putongzihua 042BS 19.4 Pink/white 40.4 6.2
USDA1002 100 Pink 139 78.8
Uninoculated 0 - 36.8 0
Bilu 04285 i2.8 White a6.7 0
USDA1002 100 Pink 187.6 81.3
Uninoculated 0 - 43.2 0

t More than 100 plants were tested

¥ Values were means of ten plants
3 i

042BS A B HF BN EERE AIXNEERE AR CERE L8, HHY
KT REH,. CR TR PEAEE  BMAUERT 48, VHSEHRLEEA
HEEIFIC 042BS, 3t S LERTUEAE LW, FEAEKTEENERAT SR
R, Fik, RIJTIAN 02BS £ERK EHEENG  FHEFEE LB, Aot SHR
EtHuaR PERNEERTAERTARLH LEEH T, 1997 4, Hashem %
GRA4BARFERYETUEEEEWERS BRI ERE ARG S
Rk Eeeh R EEHER — SR,

BROEREEFEROTIRE, REXLENTHRAEESTRN UREA—FF
BEEMEFXRE, RREETS EEHEE ZREF WA EHANEEHSHSHE

SR RETEATIEC S 4R3E3R  http://journals. im. ac. cn
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WRERNAY TAEFRBREE LRAETHRRNEMNFIEEY, ARFEREAESE
B EEREFNENAR. TENAFR N-CHEOOERRE L EF LR
£H TEEMMENAE LN AHREH, A P RAZHARAVERESHNOFTERE
X, EEMNBEMREAEOFEY —EH nodH M nod PQ 5 51D 1 5 4 1L A& B
05T % RATE AE M 042BS Pk LR EE ,EHKRFERIT . Jane X 042BS 5
APHTTREAN, RS S E R R RS E TR RE (Jane, B
A 1999), biREE R, SR B TR0 M R REAE RR 042BS fETE B A AR
B, MO42BS XA REEHRAEREAWMES, OB AFHEA N EEEHRERRINN
B.OMZ WBEDEREE MBS EEBERAWAERA RS EBENHNHFA BEE
WRRMEF LY R EkE TSR NR,

£ £ x W
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A SINORHIZOBIUM FREDLL STRAIN THAT EFFECTIVELY
NODULATE MEDICAGO SATIVA™

Zhang Haiyu Zhang Haiyu Li Xiachong Yang Susheng™
{ Department of Microbiology , College of Biological Sciences , China Agricultural University , Beijing 100094, China )

Abstract: Sinorhizobium fredii 042BS was isolated from root nodules of alfalfa ( Medicago

sativa) from Xinjiang Region. Nodulation experiments showed that both soybean and alfalfa
were nodulated by 042BS effectively. The 165 rDNA PCR-RFLP analysis was carried out by
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four restriction endonucleases, and the restriction maps of strain 042BS were identical with
those of S. fredii USDA205. The DNA G+ C mol% of strain 042BS was 60.0. The DNA
homology between 042BS and S. fredii USDA205 and USDA191 were 84.9% and 89.6% ,
respectively. To prove the capability of 042BS to nodulate both soybean and alfalfa, constitu-
tively expressed green fluorescence protein gene( gfp) was introduced to 042BS, and the re-
combinant strain 042BSG was obtained. The reisolates from nodules of the soybean and alfalfa
inoculated with 042B3G were observed using the confocal laser-scanning microscope,and the
expressions of gfp were detected, respectively. 042BS showed various nodulation capacities
with different alfalfa cultivars used.

Key words: Sinorhizobium fredii , DNA homology, Green fluorescence protein

B MR % B

Explanation of plate

A~D. 042BS f18 X BB 29 168 rDNA PCR-RFLF #1 B 1] I il 2+ 47 .

The analysis of restriction enzyme digestion for 165 rDNA PCR-RFLP products. A. Hae ll; B. Hinf1; C.
R I;D.MspI. L. 042BS; 2. USDA1037; 3. USDA205; 4. CCBAU110; 5. USDAI1002; M. 100bp lad-
der marker.

E. ##f042BS M KM,

Scybean plants inoculated with 042BS.

F. &% 042BS i B 154 5% .

Alfalfa plants inoculated with 042BS.

G FEWRNAEOEFTEEMN MIBSCHEEREEH YR HE PRI,

The expression of gfp gene in reisolates from alfalfa nodules inoculated with 042BSG.
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