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Table 1 Baclerial strains and plasmids
Wi EAE H % R LR BEER
Strains & plasmids - Relevant characteristics Reference or source
R.astragali
7653R . Nod* Fix* (wild type) {17]
7653R + 1 Nod- mutani of 7653R devoid of Sym-plasmid (7]
Ris Wod* (78653R + 1 contained recombinant plasmid
pRaZ1s) Thig work
E. coli
LEss2 F- hedksi4 (rk- mk-) sup44,SupFss,LacY] or
A(LaclZY)6 galK2,galT22,matB1, trpRss A- TE R EST
Ceso0 F- thx-1, thi-1, LeuBs,LacY1,tonA21, supEd4, EPRWAE
e ‘ ' Lab. Mol. Biology,
BHB2ses N20s,recA-(himmd43d, clts’ ,bz,reds, Famd,Samryy, | Chizese Acad,
BHB2swo Nz05,recA-(himmd3ad,clts’,bz,red3,Dam15,Sam 7)) | Agri. Sci.
R, leguminosarim
TasKs I -Nod* Fix* km? IOhﬂStOn(IQTS)
Plagmids
pLAFR1{HB1s1) cosmid derivative of pRKzs0, Ter {8}
pRmSL2s(HB101) R, meliloti nod gene cloned in pLAFR: (14}
pBR325(HB101) Ampr, Ter, Cmr* This Lab,
pRmZ1(HBio1) R, meliloti 8,7Kb common nod gene cloned in pBR3ss This work
pRaaro(Cso0) R. astragali common nod gene cloned in pLLAFR:1 This work
pRaZ1s(HB1o1} R, astragali nod gene cluster cloned in pL.AFR1 This work
pRK2013(LEsez2) tra* ColEl Ditta, et al.(1980)

(2)TAR F R, BRERH4,
MgSO, « TH,O 0,68, ZE{® 7K 1600 ml
pPH7.2.

(3)SM R, BERL08 KNO,
0,58, K,HPO, 0,58, CaCl, 0,18,
Nall 0,18, H,BO, 20mg, Na,MoO,
20mg, & EFEO0,1mg, B0, Img,
i7 B 45 0,1mg, 4= Fimg, FEIEK
1000ml, pH7,0,

(OF &

1, DNAR A B Fdefe. MAEEA
DNAK 48 J5 5% Ma,Q.5, &M i
Fik. $LERA MDNAZ EcoRI 254
5, 210—50% BE ¥ 85 B, 25000 rpm
(Beckman SW28) 20°C Ei»24h, RI5
W #520—30k by DNA K B, BB IS
R, ZETEZMiE (10mmol/L Tris-HCI,
1immol/L. EDTA, pH7,8) H% #i24h,
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BE eh — R BV, RS, mA
1/104&#1 3mol /LEE IR 45 (pHB, 0}, AP\
2 BHEFR ~20°C ¥ HMWEKZE, B
-20°C i2®. B (15000 rpmM, 4°C,
20min)JiEDNA, A 70% ¥ 28k %
—iks VIR &80 HIiE DNA,
BEEDNAEZ T 200ul 5 TEL Mg,
#H 4k DNA (pLAFRDR #I& LI R B
AP DNAR £ £ Maniatis® (101
TR TE 1T o
DNARZE#Z R T4DNA R 8k (H
FZeon/yw]FE12°CER 16N,
2, AR WESELN AR
. BEYNHESEPuhler,A, (11 g
TE. BN EBEFTENHES R
Boehringer Mannheim 4 #] = B HF
EAGHTE Y, BREALES?,
3, EH4H DNA Mk s Rt
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BEHADNAR &5 155 & 4% Y% Puhler,
A, UVIBG kT, O FASIUIRE
(15pg/mbh LB BT iFdk, &
kB Ce00,

4, BeOEEREEE A, O
F:% 25 2 HBRLAE =5, a-*P-dCTP
hDupont 4% & 7= 5, B 87 0 B
PRmMZ1 DNA Yy i kbl &Y, K&
f#EBRLA R SR 152 S RYHAHET .

BERMI A, Rk A4 (Serva
AE]Y B4 &b FE #% Maniatis & 100 Ry
TEST. BATETRIEET, B
2473 B, BB s0mmol/L Tris-HCl, pH
3.0, 0,1% SDS, 1mmol/L. EDTA,
1mol/NaClfE42°C b BE30min, RFET
Mgt LIR30, 2ml/em? BEE B AT
Judr % (1:1 Bk, 5 xSSPE, 0,3%
SDS, 0.1mg/ml AR & FDNA),
42°C TZe3 2,5h, HEIETRRE, B
1/4 BgE EmA R, #4no,
BACKE R 24h, AFTGLER T
42°C TR0, 5% SDS. 2 xSSC il st
3omin, FEEA42°C AT 0,1% SDS,
2 x SSCrHEEg:30min, B FELS L
T HEFX-EREES, ELEX-3EH,
it = 20°CHE 24N,

5, ZHXRAEREHER AR, RO
PR BT B 0, 5ml(40 % H R #
FhF5ml4 IR E (15ug/mly &y LB#:#ik
W, 37°CIRBRIR12h, RN &R
PREK2013%) & #k TomlEg R & & (50ug/
mBLBEE SR, 37°C #Hi12h, B 5
HRBEAREHELH T7653R+ 1 R T
sml TY #354%MH, 28°C I Hirsoe—
36h, = 4 5 FHEERELRAR e
FEs FJCTS 8 &% 0T B M 4T 4 ks
L(dp25mm, FEF0,20m), REHR
BTEH&EN TYEEREE F, 28¢C
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HF16—24b, ALWKBETESE, Bk
THEAESHBHEEE mHRE Qoug/
ml) I SME 35 ., 0,2ml/IN, A7653R
RIZEA S EMT653R + 1 Bt L sex M,
28CHFR3 — 5 KG, KEMEERLTH

IREWHET, REERBRERMK EN

MY T ES S AR
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NTG EARE SR S A 3 g B 3 4 h,
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B, EYSSEXREERI—OREN
BEER,

R 5 #

(- EZERESER XENHE

Y SERRM Y 7653R B Ay M DNA
FECcORIFS S} By R 5 , 1 13 REABRL B .0
5 3(20—30k bRy DNA H-E2, Fix #DNA
FER#E#F|%EcoRl Fatimy pLAFR1 &
B b, £8 Friedman pgJ: ', #i
R AN EDNA L A DNAK e @1 293581 1,
HIARE W DNA G 400ug/ml, #{kDNAY
50pg/ml, THIRERIMNE DNA T LIE%
Hk DNA §BEENLHF, MEgen
B I -A, X Bk B2kt a3
B E, coli C600, 7E&MIRE(15ug/ml)
By LB #5248 IR MR BN, &
BRE L. ™A F R EEREER
7.4%10%/ug DNAMEE,

M9 T R IR E T B R k- Sh
#H DNA BEmEk e SE80 e, &
I TRE DLEE U 50 4 FUBR 25 8700 3 B 401 i
RtEdo e, SRFHsOMPF IS E
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4, 6, 7, SEHRMRANFRS 1S
B (8 pLAFR! FER) =4—8,
TS, 9, 10, 11, 125MR#ENE 15
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R R EAR R, BAPLATRI F¥EE
SMEDNA R B, B IHENE, AR
BT RIRIE B R R MR R, WipLAFRK
B R AR DNA B E AR R
ﬁﬁ%mﬁrm“m#hmEWW%#T
BEBEA—E, EHRNEBRS®EEK, A
Blif 1 -BalLLE g 2 S (R
JRE#RC600)5h,  HpRERTEHY G kHr A
L dynl i & B aal, WRIEpLAFRIA
BIRFRN R S BRI R, R119
EWES, 4, 6, 7, SEERMERN
BFEENER, EEHhEHmK. &
LtﬂﬂﬁbﬁsﬁtﬁWﬁ¢€ﬁR%
BHRN. I TH—SRIEX5HAE R
FETSME DNA B, BAIMISHRPEEL
Heﬁ%%ﬁﬁDN%J%&dﬂmf%
B, IEHX 6 e A BIAETRLA B & &0
pRai, pRa2, pRa3, pRa4, pRas,
pRa6, EptUsriréEfEm 1-C, 45
FHX 6 PRI & HINE DNA |,
T EL 7Rl B b s gy A DNA | B &8
A, A EET £ M SRR S EDNA
FrEE, HAME DNAF By R/ 18,8—
29,8kb {ERE 2 M. Hib, BEHEBHIR
#ﬂwﬂﬂx¢¢%mﬂ%ﬁmﬁom
j};ij‘Mamatls Lol gy L, N=
In
In(il /gy HH
Nbp@h WA ELI2,5x 10 bpD)it
B, s RN ISR (P
2empmpaA DNA, i REEEGEE
FH (NI RGER ERHER 1,8%10%,
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Fig.1 Selection of tetracyline resistance’
clones
R30I R (15pg/mi YLBE T _
LB medlum containing tetracyline (ispg/ml)

Fig.2 The result of colony hybridization
P. (pRazro); C, (pRmSL28) used =s
positive coatrol, pRmZ1 used as = probe
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Fig.3 The result of nodulation tese on
A, sinicus

1. Inoculated with 7653R strain (positive
control)

2. Inoculated with 7653K +1 strain
(negaiive coatrol)

3. Inoculated with mixture of triparental
mating transconjugants ( 7653R gene
library, pRK2013 and 7853R +1)

B, EEFpBR325 EcoRI 7,5 t,

WﬂszmZ},ﬁlﬁE‘z, pBEmZ1 Eﬁg@bﬂﬁﬁﬂ,

BRI -Do B BoR iy B84 DNA, JA

LARAEER SRR ELRES

4R A BR A S A TR, B & A pRaAsTo,
HERREARTERLE 2. pRasro Jikr

#EcoRIE £ M4 3] 2 45ME DNA &

B, AT EIR/NHE okb A 3kb (£
REERI -,

(S)BAEH# Nod- 32 SFihIheE a9k 8
NPEECERBEEEEAE

DL SRR R R R
(Nod~) 7653R + 1(3HER T HA RN A 2
1, B EEWPETE3RIERE B (Ca00)
Sl Pk, RIpRK2013(LE392) N 1 B
FORL, 347 295 P IS BN T A £

BT, REBUKEETHEAE—RENE
TR, EX MY E RS S SR
FEEH, 100 BH 9 B4R, 7653R IE
MW 4/5%E G, T653R + 1 FINE 5
HRER(ERILE 3), WEARBTH
SRR T A A LRI B, AR IR
HEATEEM R F bk, TRERSE
U3, MR B MR AR &
Hirsch''S1py 0 i 533 AL R fL vk 4
W, FHME P S B IBRRRE R T
— 50 kb 7z 45 MR RL . 2 REESN
pRaZ15 (B 1 -F), &% FRon i
ELARIS, EER I -FHiK 1 SRR,

HpRaZis R ERLHFIL, B
IAHSE I TRAE L SIEN RS B k.

S RGBSR, BES
RURSEE WL, TATH pRaZ1SFERI Hh
B E coli HBL101, ELTIFEN
LB#E 358 (15ug/mD) LGkt F, R
MEEAL F 7 4rE,  BIETR DNA, H
EcoRL# {7524 8. #EEHEARA
pRaZ15k: & & R pLAFRI Bkt DNA
(21,6kb)Y5h, BEF 7 £5MF DNAR
W, RUIEDNAKBW D FRER
SSkb(ERNEIRI -Gy, 3 d#—H8
EER BRI, WS BRERE R EHER
AN R th7603R+ L BT HH
BB S ThEE, 7653R ¢ 1 & — #0NE
TRk T s, A ERB%A

BRER B SR ER G

7653R + 1 i £ KA FR A SR
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Construction of Gene Library and Isolation of pRaZ15
Containing Complete Nodulation Genes in

" Rhizobium astragali

Zhang Zhongming Chen Huakui Li Fudi
(Laboratory of Biological Nitrogen Fixation, Huazhong Agricultural University,Wu Han)
' Fan Yunliu '
(Laboratory of Molecular Biology, Chinese Academy of Agricultural Sciences, Beijing)

Total DNA partially digested by EcoRI was prepared from Rhizobi-
. um astragagli strain 7653R, from which 20—30kb DNA fragments were
collected from sucrose-gradient (10—350%) centrifugation, Gene library
of Rhizobium astragali was constructed with cosmid pLAFR], Common
nod genes were identified by DNA hybridization with a 8,7kb nod
fragment of R, meliloti 1021, Tri-parental mating experiments were
conducted with recipient strain 7653R+1 (Nod mutant of 7653R devoid
of sym plasmid), donor stain 7653R gene library and helper strain
LE392 (pRK2013), Hybrids were grown on SM containing tetracycline
(10ug/ml), mixed and then used as inoculate for plant nodulation test
on A, sinicys, Nodules were formed, Symbiotic bacteria were isolated
(pRaZ15) containing compiete set of nod genes, pRaZ]5 was digested
completely by EcoRI, 25kb DNA inserts on pLAFR! were obtained,

Key words

Rhizobiam aestregali, nod genes; gene library
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Explanation of Plate I

A, mE% R Identification of ligation
t. Foreign DNA frogments (20—30kb), 'z, Ligates of EcoRI-digested pLAFRI and foreign
DNA, 3. A DNA (~p5okh), 4. EcoRI-digested pLAFR] DNA (21,6kb),
B 0055 4 bk e R 000 64 o 9K R
Electrophoretogram of detected plasmid of tetracycline resistance cloues
1, Vector pLAFRI plasmid; 2. Recipient strain Ceoo;,  3-—12, Plasmid of tetracycline
resistance closes
C. ARFATHATDNANENER
Identification of FeoRI digested patterns of ¢ different recombinants
i, pRal/EcoRI DNA fragmeuts; 2. pRaz/EcoRI DNA iragments;
3, pRa3/EcoRl DNA fragments; 4. pRa4/FcoRl DNA fragments;
5, pRas/EcoRI DNA {ragmonis; 6. pRas/EcoRl DNA fragments;
7. pLAFRI/EcoRI DNA f{ragments; 8. A DNA/FcoRl DNA molecular weight marker;
8, A DNA
D. pRmZif ¥ s e
Identification of pRmZl plasmid digested with EcoRI
1. Vector pBR325/EcoRI DNA {ragmert; 2. pRmZl/EcoRl DNA Iragments;
3. ) DNA/Hind] DNA molecular Weight marker
E. pRastomsmpmy ks
Identification of recombipast plasmid pPai7o DNA digesied with EcoRI
1, EcuRI—digested 'vector pLAFRI DNAj 2, pRasfo plasmid DNA;
3. EcoRI-digested pRazto DNA; 4, A DNA/HindY DUNA molecular weight marker
F. ReB4TPEEARMMEN _
Détection of recombinant plasmid in the transeonjugsant
1, transconjngant strain Ris; 2, Rhizobium Ileguminosarum strain TasKs ¢ containing 3
megapl.asmids MW. 150, 200, 260kb); 3. recipient strain 7653R+1 (containing & megaplas-
mid 130kb)
G. H#&iFkpRaZistiEcoRIEW % &
Identification of recombinant plasmid pRaZis digested with EcoRI
1. A DNA/EcoRI DNA f{ragments ( MW. marker); 2,3. pRaZi15/EcoR] DNA fragments;
4, pL.AFRI/EcoRI DNA fragmest (21.8 kb), ' o

© PERFRBEDHARAATIRSHETD  htto://journals. im. ac. cn



KEHE, PEEARAEEEXENNARA R EANAANERRE BRI
pRaZ 158y 4 & Plate I

Zharg Zhongming et al, . Cbnstructior._x of gene library and
isolation of pRaZ15 containing complete nodulatioq
genes in Rhizobium astragali

plasmid

polymer
20— 30-
{kby Chr
pLAFRI-
(kb |
23.5—
9,42 -
6.56— pRaZ G
SAs-
2,32
2,02
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