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CEEEHRHEN BR)

W E HEFEE (Ycaligenes faecalis) ALSOl nrCERAM lacZz ERIFRNE T84
HHEREPLAZIT L. KB EE N nrC /M pLACI M nrC-lacZRM S E A EHRN
pPLACZ, RERRESSHE. HLRH AR FA ALS0 P, FB X nrC-lacZBEEE
REETALC2H nrCEENESTF AI5CL, R X—gaff BAEAR, BRUMA . SHink
RERmrCHBORERETEBRARAEBE noCERBHR IR, SR EHETEN
Al501 ZEZK B A B EME S, HBEEAKBREATH. EABEMBRELRER
HEEHEHREMEYER nrClacZ G EBERETHUEETHRWA. BEXLT
AN nrCEETHRBEMBOKNTELR, M nrC ZERNETHERN, XHrcEHS
S5RAEEREANERE.

XA X WH nrClacZBEEE, noC BEH, BXME, FED arCHES T

FEE Q78

BAERRERRTARABREAERBRSNHEBRSEARFRNHN M ELE
wHM A B R - RAAEZA N EEAOMEASBERERSENRES N
PO, BE B R ET FH YRR B i ORI, (S BT AR AR R G T R
W EEEHEYZARIMR - FBREMNEXRY, HA M FRABERERER IS F
EMTRZEBRNS TEWERINR S FREFEN. AXEHBETBE nrC-lacZ
BEERMAE L RAEEN nrC HE T norC WABLKFEAHK, TR norC EREK
MR RERLEREEHI BT IENER.

1 MERFE
11 W RRRAE
A9 36 B 3R FE 0 B R RO BORESY T 1.

7K (Oryza sativa L.) fF: FK 04 (#7048 24 B BTR4E).

*E R W R % (863) H R ChinaFrance Advance Research ProgrammeBF 35 iEM.
K H . 1997-06-24

© PERFEMEMIRAATIEKE®MEE http://journals. im. ac. cn



3 BOAE: ERRTBHnrClacZBEEHGHBR A EABHEBRRIE 169

1 #ElNKSEE

Table 1 Bacterial strains and plasmids used in this study
Btk 5 ERBFHEND X %o iR
Strains and plasmids Genotype or phenctype Source or reference
M¥ Strains
Escherickia coli
5171 Lty £ EZRF
A faecalis
Al501 L3t 9]
Al5CMI nrCER A RL K, Km' 7 XARE
AlSC1 nmrCELNELET. Km' Lk
A15C2 arc-lacZ B F, Km' HIHE
AR Plasmids:
pLA2917 FEBEMEANTHERE, Kn' TS f10]
pBLCY =W N6 5kb Xhol nrCEFM T S [11}
pLACI Km', pLA2917%&6.5kb Xhold#t Wl CER N B &£TH
pLAC2 Km', pLACI&4.7kb lacZ H B, i T
pKOKS5 Km'. dlacZkh B FERE
1.2 IZ%E

LB 3FFER KBIEFRE, 7B E AIS01 BR RIS Fe S Hbhag oy 52,
1.3 EFnik

PRAGHEPIUINE, T4 DNA &8 M H Promega 2 RIRIEE /],
1.4 DNA £

JUBL DNA $H, B RIYE VIR 8 1. DNA BRI, DNA B S M B bS5
FREL ISR AR
15 &%

#2 Franche 877 i,
1.6 KFERYER
161 KB\EE. 70% BB 2min, TTHEAME2K,0.1% FREN 1 h REALH
AAFEI~SW, CRBEF 3~4d. BAREFERA LK 30T, 31L& 16000~
18000 1ux, 16 h3EH /8 h BEY).
162 HF. HHEAREAOKBER - HAKEBREIFFEZEH S d K AISCL
AI5C2 M AI5CM1 B AP B OWRE AABREEE 2 K, 5 2 B KRS
FED B, GMEHESKER HHES I
17 HBMRE
170 KBHRERE: HEM AISC2RKRIMES 0.88% NaClH 0.1 mol / LBBREL M
B (pHT.0) FYE =0, XM EMAER. MA 4ml Br# Z (0.06 mol / L Na,HPO, -
7H,0, 0.04 moi / L NaH,PO, ¢ 7TH,0, 0.01 mol / L KCl, 0.001 mol /L MgSO, » 7H,0,
REtin 0.05 mol / L B3R LB, pHME 7.0).40 yl =R B 55,80 ul 0.1% SDS, BT
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170 wm £ v # # 384

1h, ASPPBIYE 3 K, 8K 15 min, R/SMA 0.33mg / ml K,Fe (CN) 042 mg / ml
K,Fe (CN) % 0.5mg / ml X-gal [5-bromo—4—chloro-3-indolyl- (D-galactopyranoside)] #
B, FRMIEA 24 h,
172 SV REMEMH. RETHBHE, BRUE 1~2om /M, FAA B ERE E,
ERERBAK AR, DA EEN 10 pm, ZF X, & 1. B R,
1.8 BEITHAMEPHEH

HEF AISC1 71 A15CMI FK SR ZE R 0.88% NaCl 095% 8 h 28 rhok b vE 3 $0k,
BrEMBRIRR, RS - EEEEHTREASEEE, A H L HUS-5GBE 2 B ik
UHEE, B S450 AR B HITHABENE, BN ERHBE. HE BERR, BE
AlS RREIERFELD, 855 24 h Bt REER -5,

2 FXRAitd
2.1 ¥FRE arCHBREMNHRR

EEBERENRBEEBRIK pLA2917 8k Sall FE—BEUA&, AN
MRS EBREEM nrCH 6.5 kb Xhol i BriE AR pLA2917 B Sall fi,& t, th Fi%fr
REOBAEERHARB EX Tc hilE, MER Km i8S EARE pLACL, HBIEFR FBY
£, WEBATE (B DEZBENEN nrCHBREDRE WA 2.

B2 pLACI %Y B
C:Cos fiLf; Km: FHBEAHER; Tc. AFR

I pLACI R tEP3 YIBE 5 47 HHER: < RREATF .
Fig.1 Restriction digestion analysis of pLACI Fig.2 Physical map of pLACI
A: ADNA/HindIll; B:pBLC9/Xhol 6.5.3.5. 1.2kb; C: C: Cos site; K: Kpnl; X: Xhol; S:Sall; B:
pLACI1/Sall 24.2.23, 1.0kb; D:pLACI/Kpnl+HindIIl BamHI; Km: Kanamycin resistant gene; Tc:
23.2.43kb; E: pLA2917/Sall+HindIIl 17.7. 3.3kb; F: Tetracycline resistant gene; <:The arrow indicates
pLA2917/Sall 21kb; G: pLACL/BamHI 27.7kb. the inserted direction.
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22 ¥{7WM roeClacZBMEERHHKR

MATR, nrCEARET TR BREPLA2IT L, KB X BE noCHBRE
PLACL, # — # ¥ lacZ B H % 8 F pLAC] L 8 nerC 3 B N8 #9 BamHI fif &, W 2
nrC-lacZ S ER, HAELBMT. (1)pKOKS Fikl 9 BamHI % & 4 B 7E 2380 &I
7110 bp &b, BEIIRIF 4.73 kb K 265 kb M H B, HHE 473 kb A B SRM lacZ X EH
Km $itEE H, 57 BIKAR 1% B (2) A pLACY L BamHI f 5 — B 4145 &, 22 R fE, 2%
BEILDNA B 5 RS lacZ K B TR B ) X-—gal B AR % 2 A MR, HEBEF
%) SE k& pLAC2, I8l 3.4 7R IE [0 SERE pLAC2 I BR 1 4 ) B 4% S8 % L gy 3 it -

pLA2917
(21kb)
)

H 1 = Il I
X S S S8 X
4.73%b
Km lacZ
o I LY H
B
B4 pLAC? M EE %
B3 pLAC2 R I P 18NS b7 C:Cos fids Km: FHBBEMEEE, Tc. WFK
Fig.3 Restriction digestion analysis of pLAC2 HHREE; < BREAFA.
A: ADNA/EcoRI+HindIll; B: pLAC1/BamHI 27.5kb; Fig.4 Physical maps of pLAC2
C: pLAC2/BamHI 27.5, 4.73kb; D: pLAC2/EcoRl C:Cos site; K:Kpnl; X:Xhol; S:Sall; B:BamHI;
2237, 386, 3.0kb; E:pLACIVEcoRl 23.64, 386kb. K. Kanamycin resistant gene;  Te: Tetracycline

resistant gene; <:The arrow indicates the inserted

direction,

23 pLC1#pLC2 FAETHE A1501

LRELGGRABRERE nrCEANHBRIE pLACI M norClacZ SRR E AR
PLAC2 ¥3| A1501 ', AR B B B Km i R%, HEHRES Km W BRABEE
EFERKBSET AISCLH AISC2. A1501 ® KRB RN HILESHRET 10-°,
HELBERT 10776, (KB A BEMMUIRRRE LA K, pLAC! HXRE R
AR 83 X107, pLAC2HAS X107, SZHMUEERR, BKEBX nrCEBENLS
FAISCl B norC-lacZB B EBAEBREML ST A15C2, U IKEER lacZB A X
ARGHMEREY, LRGESTRESARANEBEGMEWRE,
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24 noC-lacZ TEXBRIBATRE

BB KBEARBOEAEN. B, BT MEK YT RER %
KT, H B norClacZ 5 ERAKSREMAERS TERKTERE@ERD. X8
—H TREBEEKBRAN ST B nrC REHFR, S EM KRG ARG RE
TIREE, G5 REH. 367 B B AL1SC2 W #A KRR AT R, 70 5 /2 0 B8 41 1K % WA 404
R nrC-lacZR B EEFEEUH B ER T BIRERAL, 7T S 75 X 5 K I8 0 35 FF B 2% 25
TEEMER AMEEFERAYR Y irCEES K TR S (BRI E LR, S MEH
Tt —#oF3%.

25 noeCERAEXRFHERBEADTEPRIER

nerC 2 R ELA IE W 77 B BB — RO A R B A X S eE, (B R B
KB EREERROE SR ERTTEEE LR, X THEIT norC EREEH S
MER, RARLRBEHANEENEES TRELRR KT 60E BT H T BAXHR,
HEZEWN nrCHERFHR norCES N T b, 28 I BB RR M0 LT, 7
REENT nr CHENBMMIME TRARESFHERERAERETHESY. arCH
HRERTHR AN NAESWE ner CHRR I B AR B L RN A LR 54+
o, SRR EANZBIE, BN norC TR WEA LMD —F TS nerC EE
AW TR RENEA.

MEFBEFEY. ZEN arCEETH norCETHRETHE R EWERNE S TR
YA BRENERERMN T EFRETENSEZEN anC A FRABREL &
REGEEES. BHEAEKBLE WBRLRALEABNE AR, EB240
FREEHERARE D, BEE N nrC S5 TRAATIHER, B3 858 M kT
Bt BEN, EREXEREEERET nrC REREHEAN R EENELSTHE %
BH(R2,E35).ZFHarCEETMRESEH X EHTE,

2 NH NEFHEFLY arCREGRSH AnoCE S TRREAR NHIEN

Table 2 Effect of NH, on colonization of A1501, nrC mutant and muli—copy rirC comjugation to rice roots
.23 —NH," 15 mmol/L NH
Strain
A1501 2.4x10° 1.4x10°
Al5CI 5.1%10° 3.8x10°
AL5CMI 6.9%10" 39%x10°

Vande ¥ & BT S 7 E BB 5/ ERBE ST B nifH R EER. Arsene 209
R lacZ A B X—gal A B AR, DI TEHERRZFpRER o nig] 2R F 0
REER GRENGER nift-acZBAE NN ERBREWERT nifd K ghB RS
B W nf A ThSRERERRNEHRESFLR LN TLER, A RBBEEBEA 6 ER
ERERBHERRNEHBHIRARS, ARREHEABEMEHRRXBRKEE
MBS R E X nrClacZ A RRREEHA T RIOME. EHERET AR
REEHRBREEE N nrCHEBRARTHAER, T noC RTHERENBTHFES,
RENCERREZALBTE R —RIMERE N noC. nifd. gh SR TS, HEE Y
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M5 %% (15mmol /L NH; ) FETHEEER AISOL arCRERREE N nrC A THAKE

REMAMBERN
. A: T8 + A1501; B.15mmol / L NH, + Al501; C:15mmol /L NH; + ## 1 ntrC &5 F;
D: 15Smmol / L NH," + nrC S5 H,
Fig.5 SEM photos of colonization of A1501, nrC mutant and multi—copy atrC conjugation to rice roots
under 15 mmol / L NH,
A:Non—ammonia; B:15mmol / L NH," + A150; C:|Smmol /L NH,” + multi—copy n#rC conjugatants; Dx
' 15mmol / L NH; + nrC mutant.

ERBRGALETEEEREMEA.
EHEBRABAMEAHEMTRRAXOERRINERRS, ERLEREY
B4, BABYARE TRV EN SRS, RN T, R RN A
RREAEEAEREENSESRNIA TS EENT W, SR TRTRAREHTRERE
FERUEERMEAF. ERSEAEOEAEENEREREDOMEEHNCHER
A AR R FIEE, T4 % (15mmol / L NH, )FFEAH T, HKKRRE GRS
KARAS, e FHMME EAREREY. BREELSEREATEN nfa BB TFH
B SN mif A 7E 40 O o GV LR, T RIS E R B T R — RIS R R E TR
R TRED, nrC A H 0L nifd i B EIE 15 D88, S 7e B 5 FR AT B A1 31
XFEEEEBRAEXY, WERE FEN rC A TFTERETRE—EHERR
P00 A T Ak — 2 E U R R M A R TR SRR MRS, L
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RER ARG, RALBUE nerC A ELANRIE TR ER, 4 T S8 3 20 45 B oo Bk,
HETRARTRESHECYRIBENRSER, ATRFE &M B A B Rk,
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THE CONSTRUCTION OF ALCALIGENES FAECALIS ntrC-lacZ
FUSION GENE AND ITS EXPRESSION DURING ASSOCIATION
WITH RICE ROOTS

Cheng Hongmei' Lin Min' Ping Shuzhen' Elmerich C* Jia Shirong®
( 'Institute for Application of Atomic Energy, CAAS, Beijing 100094)
( Biotechnology Research Center, CAAS, Beijing 100081)

( Institute Pasteur, France)

Abstract A broad host range vector pLA2917 containing n#rC gene or nrC-lacZ
fusion were constructed, namely pLACI and pLAC2. The plasmids pLAC] and
pLAC2 were introduced into A faecalis wild type strain Al501 by conjugation,
subsequently to abtain A15C]1 and A15C2. The expression and regulation of n&rC gene
of A. faecalis asscciated with rice roots was investigated under the condition of the
associative nitrogen fixation using X—Gal decoration method, micrograph and n#C
partially deletion mutant. The blue precipitation was strongly existed in parenchyma
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cells as well as in the lateral root primordial. It showed that nrC gene could express
at much higher level in these sites. In the presence of ammonia, the number of
multi-copy n#rC conjugatants colonized on surface of rice roots is higher than that of
wild type A1501, and the colonization of r#rC mutant is weakest among these three
strains. This provided an evidence that nrrC gene might be involved in procedure of
colonization of A faecalis to rice roots.

Key words Alcaligenes faecalis, nrC—lacZ fusion gene, nirC mutant, Expression and
regulation, Multi—copy ntrC conjugatant

B M i M
Explanation of plate

B 1
SERE i ClacZMSERAEABBERARFREL A BHY arC-lacZ & X BE S THABR
B BRABBNRYEA; CENKBROATE: D AERKBENEIE. £E6R arClacZBs
EHEMRE KA ARG ER.
Plate 1

Expression of n&rC—lacZ fusion gene of A faecalis on the suface or the endomhizosphere of rice
roots A: Inoculated root with transcomjugatant contained n#rC—lacZ (x66), B: Cross section of
inoculated root with transconjugatant contained ntrC—facZ (x66); C: Longitudinal section of inoculated
root with transconjugatant contained m#C-lacZ (x33); D: Cross section of non-inoculated root (x66).
The blue indicates the site of expression of nor(C-lacZ and the amrow indicates the site of the lateral
root primordia.
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