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BEDEREE 042 HELEER
nodABC KI5 5FE5144h "

; . e 4
XHt MNBT HAE
(FERLKFEEDEREEHEE X 100094)

X@iEa HEPEREHE XFRSHER, EFRSWN
SRS Q789 XREFEIAE A XHES  1000-3061(1999)03-0397-90

BIZEE n0dABC Hl nodD LW LEF, EFRFAMNEFHZ HES TR, £ 5 iR 44
HEREDERFLATAN, RARRSERERE, 3 HXEFE Y- HERERN. MEETHEREE
( Sinorhizobium meliloti i) nodPQ B XU ER - EEMERSFEHR I HEMSEE, BRAY
HEEEFELY . AMEEPEREENFIAERE, NEEEE.EXENHEAE I RAE
BEMEE, BE 19954, ALRENFTREFE S ER ¥k 0428, MEEXL N BAEEE LS
BMEEATS FRAASHALEREDS, AXBEEE nodABC, S H MBI B nodABC FFIHTH
B, LI 042B BEEE R E M B ISR A0 FHLH .

1 #HRFF =
1.1 #HY
EERRER (WK 1),
X1 EERHANBERR
Strain and plasmid Relevent characteristic Source or reference
S. meliloti
042B Forming nodules both on soybean and alfalfa This laboratory
USDA1002 Wild-type strain USDA
AK1657 nodC mutant Hua Zhong Agr Univ
E. coli
DHS5a Host for recombinant cosmids and plasmids Laboratory stock
pBBR1IMCS-5 Cloning and sequencing vector, Gm" Kovach(1995)
Plasmids .
pLAFR3 Cosmid vector, Tc" Staskawicz et al{1987)
pMUS389 pUCIS8 carrying S. meliloti nodABC fragment, for produc- Hua Zhong Agr. Univ.
ing probe -
pRK2013 Helper plasmid for mobilization of IncP and IncQ plasmids,  Ditta et af.{1980)
Km*
« AN TESMERE.

¥ nodABC ZHFF N GenBank BilfyXH S % AF038577,
W R H 3 - 1998-03-02, 48[ H B8 : 1998-10-30,
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1.2 FE

1.2.1 EHE: TYRFECS IBRABUVAMEARFR FY ZIIMBIM A # &,

1.2.2 DNABEHAR. & DNAMBERMEBRNCEHNES KR, DNA 44X E T pMUS3I89
¥ nodABC, HM & He #t 3B 22 ] Renaissance Ml &R H B 37, Fb DNA I B.EEM
Southern 743 # Maniatis /7 3% 7 #47. DNA BRIME B BT KA A &E,

1.2.3 280 . A RETE pRK2013 MBI THA EH P ERBE nodC BT H AKI6ST, ETH K
ABRXMFYEFRELREES T, HEHEHEHAE BESEHR. BERRAEETRcIHT. HF
R M AK1659 fIERP USDA1002 fEX ., i 8 +EE .

£ . Negative control(pLAFR3) 2 %%5 'l-fl‘e‘

. — Positive control {(pMUS389)
°® — bXCA 2.1 nodABC FAtETERELD 9L
042B EFA X EEH 6000 THE, RITF
o — pXCB 60 MFHRE, ST FHST 100 MEHE.

] — pXCC Mox PR M EHR A L EERERR
' B, AR EERL, 5 ned ABC B4
fERPE, BRRETHR. BEBEEFR
Loy 100 A EES N 104, AR 10 18
ENNEH BEREAE Y TEENE
BOEFEAEX EIRAHAEE NI,
kit 3 R REHE, B8P3 EER
e, 4+ ¥I¥F % pXCA.pXCB 1 pXCC(H 1),
2.2 HRRR
3 2 F A, USDALOO2 #1 AK1657 (& pXCB) (X3 15d EA B HE M B4, T AK1657( & pXCA).
AK1657( & pXCC).AK1657 Mz B M &2 30d thARBAEEEHKEFHRE, X & RiEH, pXCB
EHEMEER nodABC DNA K B,

}2 AKI1657(pXCB) BN RN A HNHTE

B 1 F Southern 5323 Hi 3k B 4 FEBE

Treatment Nodule number per plant Time required for nodules occurrence/d Color of nodules
AK1657(pXCA) 0 0 0
AK1657(pXCB) 4.2 15 Light pink
AK1657{pXCC) 0 0 0
AK1657 0 ’ 0 0
USDA1002 6.0 15 Pink
Control 0 0 0

2.3 nodABC F)EMEFT DNA MFF

M pXCB SERE i ¥ H nodABC i 2.8 kb DNA Ji B, ##£5] pUC18, B2 pXCBL. X T HEMF 5
B, FH Sac ] .Sph I .Hindll .BamH I 1 Nhe I % pXCB1 #F— 8541, 18 B 2 ¥ 40 0940 7 B 35 (1
2), BB AR, B BamHI+ Hindl 8] pXCB1 B 0.65 kb 5 B, B Nhel B§4] pXCB1 1831 1.45 kb
HEB,H Sac 1 + Sph1 Y155 1.3 kb H Bt, ¥ L3RR R B B4 527 pBBRIMCS-5 & 341
B % pXCB11.pXCB12 f1 pXCB13(H 2),
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3 B Ut I AR B 042B F RS MEE nod ABC MK S P51 4T 399

0. 5kb
HindIll, Sphl, Pstl ~ Pnl.Ba.mHI._S_acI
Sacl  Nhel Sphl  HindIIl Nhel
| | |
0.0 0.55 0.8 1.8 2.1% 2.2 2.8
pXCB11
pXCBI12
———— i ——
pXCB13

P 2 S.meliloti 2.8 kb nod ABC DNA K EMEE SN FRIME R ER
FTEAOBE % BB (kb), #F L RRAAIRERN TR

iEat DNA B4, BRI E 3 fiR M pXCB1 BEE I, WIZE#T R, fEEHE nodD, IE&S
B nodA . nodB il nodC, nodA Ml nodB WA EEE R, nodB HRETER T nodA K% 1 E#E-Fai—
AERTER I PEE,. nodC HnodB Z KX 86 bp MIERBE ., s, 7€ pXCBI #R fZE#+F,
OBF nodC HEAFEF, FTBAREEHFEN, AWERET IIDEMHNFTE, W nodC I HAT
e E, PRS0 4 Primer 1, B F A98UR % pXCR2, Bl pXCB Al Bam HI B 41/5 #8189 7kb A
Bt 3 pBluesript SK( + ) BB @ R, ©E& T pXCBl MM E R B, i nodC M HEABIWFES, B
T A& nodABC FE A #Y 3304bp DNA 551,

0. 5kb
Ps] Sacl  Nhel Sphl  HindIll Nhel
Pst]
L | 1 | 11 J
0.0 0. 55 0.8 1.8 2.15 2.2 2.8
nod D nod A nodB rnodC -

3 S.meliloti 2.8 kb nodABC DNA F Bty {5 B i
TR R A B B (kb), AR BRAKR I

R HHLS 47, 042B nodABC 8 DNA K BAHE 3 A F R EERE, EMMEF nod. nodB M
nodC, HHEM T4 B E S NodA.NodB fl NodC WEERH B 4 3 196.217 70 403, #H
BLAST #k {41014 JE 1 ¥ # GenBank + EMBL + DDBJ + PDB #: /4 Fe 7 L3 & 3L, 042B nodABC B EFF
PR L4 B 5 18 PR B E USDAL021 nod ABC!™) 48 8 8 ( Rhizobium sp. )NGR234\'2 fi K
h AR (S, fredii ) USDA2S7' S R BHEE 90% ~95% . {HR, 0428 58 ¥ K T 58 8 ( Bradyrhi-
zobium japonicum )KEEERET, FIBHELY 66% —71% 14,

ABFITUEEA, 042B nod ABC FFF 5 USDAL021,NGR234 1 USDA257 HERE. X—FR5EH
BRVEAEEHESABEC FEBSKELERNELRE -BH. SEFHEDEFHRESRKS
SR EEELUS, A EE AR TRERTEEPERBEE R RPEREE, & T NGR2M
B #iES5 110 MREREYSRNEEE Y o2 XEHEFRE FUARHE 4B FER
gy EE s B, R, Z3C{UA 042B i DNA EFIAHBR T RELZRE W RBIERE, B, #
EEEL -EMERNTR LAEEEHET, S EXBEEN S FEYFRE,
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The Cloning and Sequencing of nodABC of Sinorhizobium meliloti 042B~

Yang Xinghong Liu Yanning Yang Susheng

{ Department of Microbiology, College of Biological Sciences, China Agricultural Untversity, Beijing 100094
Abstract Genomic DNA of S. meliloti 042B was partially digested to 20 ~ 30 kb by restriction en-
donuclease Sau 3Al, and the gene library was constructed with cosmid pl.AFR3. Using S. meliloz:
nod ABC probe and Southern blot analysis, three clones were found to harbor #odABC genes. Cos-
mids carried by these colonies were named pXCA, pXCB and pXCC, respectively. By triparental mat-
ing with the helper plasmid pRK2013, these recombinant cosmids were transferred into S. meliloti
nodC mutant AK 1657 In this way, it was found that AK1657 containing pXCB restored its nodula-
tion ability on alfalfa. By double enzyme digesting following by Southern blot analysis, a physical map
of 25 kb insert of pXCB was made. A sequencing plasmid pXCB1 was constructed by cloning 2. 8 kb
sized nodABC {ragment from pXCB into vector ptUUC18. The DNA sequencing results showed that
042B nodABC are highly homologous to S. meliloti nodABC, and homologous to nodABC of Rhi-
zobium sp . NGR234, and to nodABC of S. fredii, respectively, but have low homologies to nod ABC
gene of the other rhizobia. This might explain the reason why strain 042B can nodulate on both soy-
bean and alfalfa.

Key words Sinorhizobium meliloti, common nod gene, sequencing
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