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FEEERE nodA BEIFARERIU TR
AETHEERY S H X 15

FHE HAEE
(PEBEREGEMLEERST LE 200031

B E RS HREE(Rhizobium Leguminosarum YETGEE nod AMBHFHESRTAEA
FATEINEERME R . L —RI1FFA Ry, & nod A FEREXPFEEXLBIER, THIAH
SEFFIEAMEENRELNEEES NodD; B~ Rph RGBT, HITHA R B
RERFEATERESN, NodD BEAMES BB REH noA fEE. FHZEETER
HEHHENEEEDY NodD.

T@iA FEER BRENE, odA BEHF, XEEE, FFERE

EYEREREMEREENEMED, B AT MILERTE A £ B a1 i
TERRHAAE R4 FEREARERSY —HEX, ERIEERXEERVL
FAVER—TEHROIRE EZREREE XEE(EEEE, wd gene) FEH, X2 F|
SREMEESER . B8R, MEEEEHEYHGEM, XEZ2P M EREDIRERH
BEEMNRNRA FEEEMBICHMLIRE L, BERBE(R . leguminosarum ) F,
FELHBRBANEEEEZS THIRBUEGE, TEEESBENENMF, BT NodD &
HEF R, B id NodD 8 X &894 Fof, LM BEBFRS LIRS N X EWEEDE
{flavonoid) W TE7E,,

TERERBERZ —8 nod A WIS BN F of TEXEER L 5 (AR 75 A Narigenin) T£
EF,. 8 NodD HEFSRE, EATEP, HEFE Exoll & nod A 153 F#17 RGN
K EREM, nod A BHTFAHEEFE NSRRI RE: E—/1FFH Rp. & nod A B
FIEPEEXBIEH, IR LHFAMERM AZ LM E T IBIEEG NodD; 51— 4
RpREFETH. HINKAR B, RE R, HE.AFERFH, NodD HEABIRESF
HEEH nodAIRIE, BRZEAEANREMEHFEIEESD NodD.

O SR~

1.1 ¥

E. cofi 8033 E. colipRK2013 (Km* )y E. coti MV1190; R. leguminosarum
8401pIJ1518 (nod D, Str', Km )y R. leguminosarum 8301pKT230 ( nodD , Str',
Km’)["]g
1.2 [k

A F 96 HOLN 8 HdH,
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pND48705! pUC119, pMP220'%! | Bluscript KS(M13—),
1.3 bt

KBEHFETI7CLBEFEPERHIRREE T 28CTY BRB(BFHE 52 EH
B, 3 SEEE B AT 0.66g CaCly, pH7.0)F45 5% 36~48h,
1.4 DNA E#

PR AR DNA BERES 7R 8 BOR 5510 K B HF 3 213 Molecular Cloning!” #47.
1.5 Exoll Z4ifh4k

8% Pharmacia 2% 8] 89 & S %2 5 & (Catalog No. 27 — 1691 — 01) Y ¥R HE Fr 38
Fr, BAE T TR oM B ITEE, T 16T HITR Y, 30s BUE—K., Fri3paRk
R TRIF LR E SRR E, M FF 7 B BIO — RAD 4 5l #9 Bst DNA Sequencing Kit
(catalog No. 170 — 3409 ) 1 B 45 o XM ¥ 77 20647 (1548 DNA BRI SR B Aifh) .
1.6 #g

T E. coli pRK2013 fFET, pMP220 £ZF K S M E . coli 803 H#HE R. legumi-
nosarum 8401 1, PL Ty(Str.Km, Te) FiE#EE F.
1.7 BEHFEHAE ‘

ME 1.6 HFARBEM p-LABHRIEHS, BT R REE pMP220 R 5 Fk
HWERENETYEITHIES.

2 HREHW®

2.1 RERBRK
2.1.1 BEFRMHBERRASY%. & pND487 G, FH PP Sall 1 BamHI £ A (i
AL T RA TR A pND487, (R4S pND487 H7/) EcoRI-Pstl F BX{ nod A- nod D ZEH 18] X )
AN pUCLLY, 1% pUCWZ(E 1), X HEFRATSE AT AR A H A A Sall Al BamHI py YTEE (L
20 Sall B8 82 pUCWZ, A Klenow #{LLL a— S—dNTP #F, 4 Excll fE AT X IR
Ll BamHI B§## LR DNA, 9] — SR Exo I A 3 fIH 1.5 i Z Exolll
TR, BN nod D 2R T7 [0 H 58 RIS R MR R RAE OB pUCWZD(HE 1),

(] 158 T AR, EH T SIAM KNS F DNA EE B EARNME,
ARRIEFRANE, BT DNAMBRKHRREBIFEHNREREHHE,
2.1.2 BRRGINAEE. SMFPET RV ARET RN pUCWZD Wit R E, &
MNEEWRE D 3 PERRETF, LT E 2,
2.2 BEAEEH nodA BEHTFEHHRME

FAIRT F K BURL pMP220 AT T 085 X Hind ([ BEY), BEFH SRR A S EA
#E, KB RBEAL A R e MM F R ER pMP220T, A TUEBERHFE, Bl
pUCIR ) EcoRI &y Psul Z MY B 5B G AN pMP220T, 1§ pMP221I(HiE WA 1),

¥ pUCWZ Il pUCWZD 83 EcoRI-Pstl B B si B A pMP221, 45 545 B BT 4= R F ik 2%
BRI nod A B BT & RGO pMPUDA(E 1), @5 AHEREE lwcZ BETTE
A KRERN nod AGEITHFEFIZ T HEHVLMRETRE pMUDA B E£. coli
803, 5 WL R. leguminosarum8401pJ 1518 nod D" )M R . leguminosarum 8401 pK 1230
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HSph? Xb K E BgH

I S N T T W |

Lac”
® nodl start eedom nodA stant codoty
FRLLII “""‘1{” . Tj nodA—
L R
(e)
Psp nodi) start codon
HICWZ —t—l, Pr. rodA — |
f =
L R
l Systemalic delction with Exolll
HICWZD F Pr. rodAd = IE
R,
deleted nodd -nedi) infergenic region
were cloned inta pMP221
v E oz
PMPUDA 1 Pr.owdd = : ac

3

B F IR AR i R
Fig.1 Flow chart of the research sirategy

(a)Plasmid map of pMP221 constructed in this paper. (b)The location on symbiotic plasmid pRL1JI of the nod A-

nod D) intergenic region marked with L and R. the sequence of the region was shown in Fig. 2. (¢} Systematic dele-

tion of nod A- nod D intergenic region from nod D toward sed A with Exelll and the construction of recombinants

pMPUDA with deleted regions placed upstream of reporting gene (/facZ) in the direction of nod A promoter. Pr.

nod A denoted nod A promoter. Restriction site designation: P, Pst1; S, Sall; B, RamHL; E, EcoRI; H, Hind [ ; Sph,

Sphl; Xb, Xbal; K, Kpnl: Be, %ul Il .
(nod D YW FHBEBEKIE S, AT pMPUDA 4 5l % A X BT R R & B i ak b, SR )G il
EEESEAN AW EBE N, FRNEF | AR(ENEDEES =M RN
TH{E).

Mz 1A LED, BRERETRI L a8 2)6F, nod A BEIFHLIL-FIEH B, HA,
MR EFITRERL b, nod A B FHHR AT BB E0T RBENEE, H
EHAHEBERSHN 7o Bum ZUC UM 546 H . B F M EM NodD EA M, 5l &
NodD & IR AL, MXFMSEN TH NodD EA SHREERBHTHFER, S84
BEEMEE, BIOYARBL, BRE a-b BRHOHEL T, S ERYRANTFE

© PERERMEDARATEKSHESD http://journals. im. ac. cn



86 £ #H I £ % i# 13 %

a PrnodD

—

I nodl start codon
G (GTCGAGTGCTACAAGAAGGTTTAGA | CTAGGCCTTTAAAACGLAI GGG | GAAL

b [
| 7]
ATCCATTCCATAGhTGATTGCCATCCM&CMTCAﬁﬂ L) IACCMTICTITCGGATCACTTATAGMA

Al —

ACCCGGAACT TGATCAATATCA G G AC CAGGAACTAAAAAACGAAGCGCCGGGCAGGGGCCCGAT
— i

A2 62bp to nodd
S4bp available
TTGAGACTCTTACATCTCTTAACCGCT CGATTGCCTAAC CG GCAATCCAACAAGTA wvomeees ¥
A3 PrnodA
(i)

nodD sart codon  « PraodD PrnodAd —

CAT — — - « - &

Al AZ A3

Aa
Ab

Ac

2 nodA BT RYLEKRAE
Fig.2 Systematic deletion mutated nod A promoter
{ | YDNA sequence of the nod A- nod D) intergenic region with a series deletion from sodD toward
nod A. Arrows a, b and ¢ indicated the sites where the deletion ended. Boxed sequence stands for nod
box. Sequences underlined with long thick line were the regions protected by NodD) pmteinm .
{ i )The diagram of deletion mutated nod A promoter.

NodD E i1, AR EEFESH, XM NodD EAMMERTIR nod A FIEE A HLF,
FRLL a—b K(R,) FIAER MR FILT #3 NodD & M ERI AT, REIE 515 % 7 (Induc-
er) IS B (Protein) i #H A%, B—FH, BT LEFH Re(i R FTE T &5 F1E
TEEEFH, NodD K L EVREM nod A ik, XILHE Ry W RER FIEH S NodD EEHMIE
R, Aok, #IZEES, BRER a-bRa, ﬂeﬁim%@fﬂié’ﬂ NodD H& (i i
SUERERN XS, AREABIUHEERERN 60% A4 (F 1, XMW - b KA REILHF
EESRITENATEOHEYIRE BREFERLREZT.

WL XTFTLUE b, MR R AT BT 3k o B, NodD I X nod A J3 3h 71115
K.

FATVLRIRF 450, NodD EATESEEEE nod A BEITHAERME GO0 F
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Tl M aodD 1 nod A AT MG KT nod — box B MR B (H 2), BITRIK
nodA BRFHED TR e, Hut K EAH L b A, NodD F
Table 1  Activities of mutated nod A promoter BE— & ERBAT (B 2), e il
deleted from nod D toward nod A #ZF&EH NodD Eﬁﬂ%#@ﬁﬁ%%, nod A TyHE
No of PRT230  ol[1518(8401. noaD ) 2035 ; BERFIFH L ¢ H A NodD EHEE
Promoter (8401, nodD") N~ N* SRWHEHEET (H 2), KIS B nodA
A RO RS OWS mFEAM R, L BRI
An 34.3 3.0 4262

Ab 33.7 222.6 235.3 B, R Rp K IBATRERE 8 NodD ﬁEﬂ%

Ac 33.1 2.0 .0 HRPHRAEE,
*N*  100umol/L naringesin present in media, B2, R nod A T 3T 4t 5 5F

N~ No naringenin present in media. W Wild type REH, E nodA BRIV TR FFEWAINEE
AEMGEHE B nod ARSRATEEXREN, TREATHEQRINK, RIE
FIREATRENRTELAEEETEG NodD(RATHMXE A Rip); B —Hm K (K
fIT¥ 8 Re) M TTHE A R4 R NodD EHIRSIX, B ATE Rp@t R BE LT (H1 A Re 77
TE), REEF RN, FMHHR NodD EOWEESEEBERE nod A B HE

& £ X #
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Two Functional Regions were Discovered within nod A Promoter

Chang Weizhong Hong Guolan
( Shanghai Institute of Bia‘hemisiry. Academia Sinica . Shanghai 200031)

Abstract Within Rhizobium leguminosarum bv. viciae nod A promoter, twa functional regions
were discovered: One was named as Ry, which played key role i induction of nod A expression. It
may recognize the conformation-changed NodD { regulatory protein} induced by inducer. Another
was named as Rp, which was the remainder of nod A promoter region when Ry, was deleted. When
R,p was deleted (R was remained), nod A expression could be induce by NodD in the absence of in-
ducer. Thereflore, Rp region may recognize the original conformation of Nodl} protein.

Key words Symbiotic nitrogen fixation, nodulation gene, nod A promoter. regulation of gene expres-

sian, induced expression
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