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EEXREME rsmA IR M-18R & Plt 71 PCA R X A 1% %0
Differential Effect of Temperature on Plt and PCA Syn-
thesis in A rsmA Inactivated Mutant Strain of
Pseudomonas sp. M-18
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B OE A ASCEHIEEE S (Repressor of secondary metabolite, Rsm)A & --# 2 B HiAHEEF, 5 mRNA & RES #4 # 28
At LHHAABE. AARAREHEKA METHEEE( Pendomonas sp. )M-18 8 rsmd EE B H M-18R. £ 37T . 28CHE
BARENABGIT h B4 H2BCHELR AV EHT AT LR M-18 AR LK VISR £ 44 AR K48 X (Ph)F 5 %-1-
BE(PCOHE. AVCEHAT. VISR MIBREAEEN ALY ANRHLFEH T LHH . £ 28CEAT M-I8R& K
Pl 4 % £4 4 5 A4 1% 85 1015, B 270 pg/mL A9 & & 8 PCA ) $ X4 ¥ & B e 509% . S MIEEF, M-8 8 FlLd &
FOUETH PCA A FHE R EE JAE V18R & &% Pl #9834 B 400 pg/ml, (L PCA A FH RN RAZ. HM M1 EH
AR GEEEFS RmAMARMZARAN F. A RmARLEH T A —HEEHNEEPRA LB SN, 2L HF4
5 =f PCA & A ¥R

EBE O HERE M18, omd, WR--ES, BFEAL, A
hESES TR X HKERIRA A ¥ B H S 1000-3061{2005)01-0118-05

Abstract Rsm (repressor of secondary metabolite) A is an mRNA binding protein which functions as a global repressor to con-
trol multiple genes at the posttranscriptional level . Using homelogous recomhination technique a chromosomal rsmd inactivated
mutant strain M-18R was constructed in Pseudomonas sp. M-18, a strain of plant-growth-promoting rhizobacleria, which could
inhibil several soilborn phytopathogens by producing secondary metabolites inclading phenazine-1-carboxylic acid{ PCA)and pyo-
luteorin (Plt) in one single strain. To further stndy the effect of RsmA on the synthesis of Plt and PCA in the wild tvpe strain M-
18, the dyvnamic curves of Plt and PCA produced respectively by M-18 and M-18R were measured in KMB medium under differ-
ent temperature conditions such as 37°C constant, 28°C constant and nonconstant(37C 4 hours at first and then 28°C constant)
cultivation . The synthesis of both PIt and PCA were almost inhibited in the cultures under the condition of 37°C . At 28°C, how-
ever, compared with the wild type strain M-18, the mutant strain produced tenfold amount of Plt, while the production of PCA
decreased onby about 5066 . When cultivated under the nenconstant condition, the amount of Plt produced by M-18R could reach
400 pgfmL while the PCA production was not significantly affected, but in the wild type sirain M-18, the amount of Pt produc-

tion decreased obviously while the PCA production was not affected in comparison with the results at 28°C constant. These results
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suggesl that a temperature sensitive factor exists to function as an activator independent of RsmA to promete the synthesis of Plt in

the rsmA mutant strain M-18R while it may bind with RsmA to repress the synthesis of Plt in the wild type strain M-18. But this

factor did not exert any affect on the synthesis of PCA.
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{8 2 #6497 4 < B9 HR PR 48 78 ( plant growth promo-
ting rhizosphere ) , BE 73 i) 2 T 371 A4 ¥ T 410 1 4 4389 I
EMEH RPHEDEXRERLE . CER N —XE
EHEMIBAEZ R KT . PGPR A e T
AR ER IR e 8] =B #E S E R (pyo-
luterion, Plt) FIA MM HEF R EM AN . BHEK
B& #% ( Pseudomonas sp. )M-18 2 M _EE 30 X F#f IR Ix
+HE P EBA 1 PGPR B bk, ZEM EEKE
BEHHE (W] I 9332 Pl B Wy 8- 1-#8 B2 ( phenazine-1-car-
boxylic acid, PCA) B 88 B #5 .

U A 48 89 4 BH 38 T B3 (Repressor of secondary me-
tabolite, Rsm)fF7E T AHB o 45 22 [ M o Fn FL ot 48
“RHAERE T, 5 oRNA (8 RBS 45 &, fE %
K L A MRAEREMITRES 2/ H
EBAEM . TE Erwinia carotovora subsp . carotovora
1, Rsm RHEH = EE M 57 4 B : RsmA(mRNA £
GEE.BEHFER) soB(REBIFEN RNA, G
FH B RsmA BITHHE) Hl RemC (IEAE smd T,
M= rsmB RNA /K¥). EEF Encinia B F,

*x1
Table 1

Psevdomonas sp. M-18, rsmA, pyoluteorin, phenazine-1-carboxylic acid, temperature

RsmA 5 rsmB 453 2 MOS8 VI BE HUER .
BEMEER £ R L REE MR M R
(quorem sensing) {8 & 4 F OHL ( N-(3-oxchexanoyl)-
L-homoaserine lactone ) # 7K - ; = {1 [ i 82 iy harpin i
FEEFMN. BRI HSEME CHAO( Pseudomonas
Auorescens CHAO)®H ,RsmA 22— HIEHEE T, 54
FEIFH RNA 77 F RsmZ £5 & 451 & 2 GacA/GacS
FEEPAT W A O XREE A FIL .

AT AR REAME PR M-18 1 Rsma Xf Plt I
PCAREF A BEAAYEN =&, HE T
mA R F TR E R M-18R, W E [R]85 45 5 2 5
HIFHER (37°C 4h F5 37 56 28 CHRERIE ) K1 T . M-
18R 5/ Plt Fl PCA B hoF e 2. S5 R KW, RsmA
E A RMEN - R E AN NASR
KA mEER FESABNEE FEUHX.

1 oAl &

1.1 ##
1.1,1 FAREEM - REIL.

B S RA

Strains and plasmids

Strains

E . eoli 517-4
Psevdvmonas sp. MIE

thi, pro , hsd R. rec A s mobilizer strain
PCA. Plt producer. Amp” Zp’
Pseudomonas sp. MISR PCA. Plt producer. Amp" Sp’ rsmd
Pseudomonas sp. M18301
Plasmids

pDSK519

pMOR-chromosome plasmid integrare

reseurce of kanamycin resistant casseite

pBluescript 8K ColE. Amp"

Simwn e af |
This Lab
This study
This study

N.T. Keen
This Lab
H. P. Schweizer

pMOB3 Km"Cm'SacBR oriT

pSKrsmA pBluescript SK with 1.5kb pst 1 fragment carrving rsmd; Ap' This study
pRSK&171 pSKrsmA inactivated with Km': Km' Ap' This study
pMOR A Nor | fragment of 5.8 kb containing sacBR gene frum pMOB3 was inseried into pRSK8171 This study

1.1.2 P A 35 5. DNA B & 8 (Klenow) . 8 il
HHNUIEE DNA EHMBE DNA S T EBRHICHBEH
MBI 22 &) ; M F M & B A Roche 2V 7l - LB #5 3%
BEiEE[7IhH . HEEEEAE. IBERES
NS BERE,KMB 1 FE . G H F R E K 20g, H il
15mL.MgSO0, - 7H,0 1.5, K, HPO, 0.3g,pH 7.5; ¥ 1}

AT Fe AL 152 LA ERE (pg/ml):
FHER(Km)50, A7 HHEE(Ap)I00, K NEFR
{Gm)40, AEZE(Ch) 100, HWE K (Sp) 100,

1.1.3 FEALEH: S AN (HPLC, B 5 SHI-
MADZU LC-8A). ¥t R AH C-18 2354 (5um,
4.6mm i.d. * 150 mm, Phenomenex LUNA) ,
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1.2 FHik

1.2.1 F|¥F PCR R :B¥E E. coli.P. aerugino-
sa 1 E . carotovora P Y rsmA HERFHFH, BT
#3(4,4 PCR, VT EAME M-18 ZEAK romd
K B, 3l ¥ 1. 5-CGTGGATCCATGCTKATTYT-
GACTCG, 8| ¥ 2:5'-TGAATAAGCTTCHCGGTGWACS-
CMVAC, K 3 #i3 K=G/T,Y = C/T,H= A/C/T,
W=A/T,M=A/C,V=A/C/G,ESI W 5" %5 B 1%
# BamH | 3k Hind Il B8] & . PCR R NL{KF (50
pL) :10 X Taq R A MR th ¥ 5 pL, MgCl, (25mmol/L)
3 uL, dNTP (2.5mmol/L) 4ul, 5[ 1 MG 2 & 1
pL, B4R DNA 1 pL, Taq B§ (5u/pL)0.5 pL, EZ K
34.5 pL. PCR B K %& f#:95C 6min; 95°C 1 min,
57°C 1 min,72%C 455,35 KPEH)5,72°C 10 min,
1.2.2  FLEE rsmA K BRI 5N A BR | BB LN
DNA K BB E#E % 5 41 ) & F1° P 3REHHR
0 & Southem 732 % WM A T HRELRFM ",
Bfafk DNA RS HEIE(8 ], A FRIFIC K
Southern %32 1% Roche i 7 & 83 H #E 1T , DNA Fr 51
EZHrBHRERARIME.

1.2.3 BUEAZHAEZEAREB RUXKSHEX
BR(7], ANl A 5 Ok FH A B B 28R (9]
1.2.4 EKBHE M E X PCA A Pt MR I AE B
E AT BB, BT /ME (150mL =3
W, S 154 S0mL) , 28C FIRFIE3F 12h 5. 52 A
KHE, BRR 120 BUEE, W F 0D, fH B PCA #I Ph 7=
BAIKREE REHHAE. oD, EWEE KL PCAH
Pt iR A E Bl e ik, SR (2], EAHA
AL T . 5 A K HE (500mL = A, B FE R 150nlL),
E3CEBT, . RHEEFARET 28C T 4%
W, AR, K E 220 /min,

2 2R
21 rsmA EEMPCREBEEEENFFNHRED
08 7

LUEF A4 BB Bk M-18 M A1k DNA A HRAE1T
PCR,ZKBKEN 130bp £HMWH B, BamH [ M
Hind[l M1 J5, & A B A%k pBluescript SK, M fF. &
DNAman 34 24, M-18 B rsmd EERF I 5 P.
aeruginosa , P . fluorescens T E . carotovora H) rsmA %
B RHR AR B 4 B K 94.74% \71.94% 1 68.38%

PCR $R1G AT rsmA B b BB, AIERFERE
AHME, EREEH oA BEBUHNBEERIE.
Jgit, BL 130bp DNA F BX M 4R4E, M M-18 By 4T 3

(cosmid) B AL Pk S MHERE
pMI18]-pMISN, Z+ 8% Pt 1, Xho 1, Bgl I BB
G KSR A 1A, L smd BEEHRF BRI EH,
Southern Z¢AZ 45 B (] IBY KB, & F rsmaA REM A
Bl BE4r MK 1.5.2.3 1 4.8kb, A1 1.5kb #) Pst
I K Bt,# A pBluescript SK, 3%%% pSKrsmA. M Fr 18
H orsmd EERFLOEA Aa 11 H2 5. pSKesmA &
Pt ] 1 Aar 1 LEG VI J5, B K 298 600bp H
900bp B4~ A Bt . 528 rsmd AN TEZ A BB P E
R E.

12345678 9I10MI1112131415

12345678 910MI112131415

1.5kb

B PR TR 4 A BT S (A) I southern 2% 324347 (B)
Fig. 1 Restriction map of positive clones (A) and
Southern-blot analysis (B)

M: 1kb ladder; 1 ~5: pMI18J-pM18N/Pst [ ; 6 ~ 10: pMI8J-pMIBN/

Xho 13 11~ 15: pMISI-pMISN/ Bt T .

2.2 mmA ERAHEEENOHE

M pDSK519 FF3EE 5 A Km AHEEREMY P ll
FB1.7kb, A F 4 T4 DNA B A MM EREM
pSKrsmA B Aaz [1 B Y001 67, 7% FH 1 % & pRSK8171,
MR pMOB3 F1, YVIBLEE sacBR EEM Not | v
Bt 5.8kb, 1 9 A U5 H 26 /Y S 8] ik 4R, A pR-
SK8171 3K 20 )& b pMOR, # 4k E . coli S17-1,

L pMOR ¥ 1L 1 E. coli S17-1 A IKHE, B 4
BRMI8 R AW, HTEBREESEBE., AL
pMOR S5 ABI M- 18 B bk IS, PRE AR BRI BER
M TR BB romA D KmBEEREBE 52
REH smA BEERRERFEH, B4R M-18 HUAL
W& (Sp), BT S Km 0 Sp 49 LB ¥R, iE
AR Ka'Sp HLPER L3 483 T M-18501, B
PAEEER TS Km MEBREREFED, BN
PMOR AR R H E H sacBR £ EHRIER X
%, % M-18501 BAEHE S TAS KEH,H
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IRE . BEABERSE romd REK MISR AR Pl PCA 1K 5l B8 -

BRHESFRE, EES Kn HEBEEERE L
i, T3R8 rsmA R M EFR M-18R,
2.3 rsmA FREF TR Southern 2 W iE
SRR EREE M-8 B SESTF M-
18501 MIZRATE bk M-18R Ry 2k DNA, & Pst | K6
P, 0Kk, F ., MR pSKrsmA Y1ELK FEH 1.5kb
B Pst | HB(E rsmA 2 K HEERFH ) DEEH,
AT Southern 2538 (B 2), ¥k 3 LAYk
DNA, RBIKE R 1.5 kb FIRW kB 2 AR EH
BRe Ge 4k DNA, B K B8 1.5kb 1 3.2kb AY
A EKIE 1 8 M-18R Y &k DNA, R LB K
BERI2kb MR, ZH KmEC LA smA EH
WRIEB A HR R,

1 2 3 4

B2 Southern X BIF rsmA EEMBEARE

Fig. 2 Southern-blot analysis of insertional mutation in rsmA gene
1: M-18R-; 2: M-18501; 3: M-18; 4: molecular marker

2.4 HERNEHMIS METEHK M-1SR EARR
BEEFGTHEKHSE
FEKMBHFERF , TR FAREKk M- 18 B &
rsmA REBE M-18R, SR HIRE A A FE &£ K,
ITCHRMT BEERKRERER;EHABREZAHT K
ZiBCHRMT ERKEE. BHE, EFARRERMG
TR M-18R EA M RBEN AN A KE, 848
MAKT B Ak M-18(F 34). KRG, EL
M FEEAER R 805, KA KEE, 1595 60h
B CREERETRESE. EHABEFRX M-8R
WEERKBMMEERRKX.
2.5 REX M-18 31 M-18R & B Pit (I &I
E3IMARBEEFFHT, FEBHEK M-18
M rsmAd B M-18R 5 AL P M 3h & i 4k WA
3B, IV CHBABEE , AR TRERBYRE T
A bk M-18 FIZE T #k M-18R M Pt L EZ A=

EWHE.

537CHE B CEREZELXSF, FH THEKE
ERWREREY. BRE. WHEKSH P WEEN
EHAHBEENES KB 60hJ5, T H M-18R 4 1
Plt 597K F 35 2] 270 pg/ml, BF 4 Bk M-18 9 Plt & &L
BRE 26 pg/ml, GEANMEBIERP, REKREG N
Plt (9BE /1 R EFAEHRE0 1 & 10 %, KW Pt (0B B
F| RsmA 1A% .

Z37TCHFF ah, RGN BCH BT LB,
BH AR - FREREHK M-18R 5 5L Pt B fE
NEThREE,RBRAH 8CHERBERREEA
50% ,Plt 7= & ik 3| 400pg/mL. {H 2, 5 33 F 8 1
FPAEPE M-18 B P S LR, (F 2 T 2 10pg/ml,
2.6 REI M-18 #1 M-1SR A PCA &M

E3RHARBEERZET, FEREK M-18
il rsmA R M-18R &AL PCA M9 A& LA
3C, ITCHBHAEF, AR TIREREY PCA M
B Ak M-18 FIRAE Bk M-18R /) PCA A & Z
P B MM El. FFA bk M-18 S PCA M E N
1.5pug/ml, ZZ Bk M-18R ) PCA & R B H5pg/mL,

BCHEBHEFRF. 5E7CRHBLARHALK.H
FF PCAMIE R, BFE B M- 18 L PCA M E K
20pg/mL, 325 #£ M-18R & B PCA 9 & J 10pg/mL,
MEMPCASRELEEXEH, £9,7 KMB £
FREP, smAd RS PCA MG REH —EWHE E
A HE MHERAHE.

ZITCHFF 4h, REHA BCHEEFKE,
FFA bk M-18 ) PCA R LB A 15pg/mL, A B M-
18R A9 PCA SR E N 13pg/mL, 5 28CHBRET
BB A — B, KRB  B A R A Bk
f PCA B LB ELW.

3 it

X BRAME M-18 BH rsmA RN TREK
M-18R M4 K i 2k #1546 Plt & PCA R 3 F1 2 4t
A JTCHEHT AR THEHEK, BAR TR
AR W, Ph & PCA B B ILEZRIZLM
io £ 8CHABT.HEMEREREN TR, A
AT P B PCA MG L, KA RE F M3 E ok &
KARBMYRABRZEWNHWE, XFEFAK M-18 %
8k M-1SR & B Pt & PCA Wzh HE &M,
rsmAFERFPMEMHERAFXINERRE, X
P & REAAE BEMMWFIER, MM PCA EREE
—EWEHIEA EERHIREADE. EFEH
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M-18

400
350
300

PCA produetion/(pe-ml. ™"y

\] 12 21 36 48 60 72 0 12 21 36 18 60 72 0 12 24 36 18 50 72
th rh t'h
3 B R Bk M-18 F1 rsma SEEHE M-18R B9 KCHIER () & PU (BT PCACCH R & A hag
Fig. 3 Growth curves (A) and Plt (B) or PCA (C) preduction of wild tvpe strain M-18

and mutant strain M-18R cultured under the conditions of different temperature

310 A37C.287T 5 2287 rsmd mutant sirain of M-18R:; 49 37T ; 4377, 289 W28 ; wild tvpe strain of M-18,

FLoemd XETHT P SR T EEER,

S5HEALBHEKRT, romd BE P45 HCN f Phi 5
BAETR - HE.EMI8 P BEREH rsmd
HHNZTH PCASHES -~ ERENMEER .

28 CHEBRMESNABREZEHE T, rsmd RES|
PCAEHEBERMEENTHR HERTEEZZHE
B, TEEF A #% M-18 TR T8k M-18R 1, Xf phz £
B o B o 5 o FUE T A 3 ER Bl e 0 4 0 E

EER, romd EREMNETHEABETHEEELE
EREREMAEEKT E . RsmA HEE S5 PCA
AR TE A . HENOTE B 4 Bk M-18  PCA FRE
R 5L AT BE ok B M A AR R T B 2
WELARMN P Y KE S AL FE T PCA A MENT
B TR R BT 5 582 IR 418 Pl ) S5
G MR Pl REID ) BT 4 £k M-18 5 R PCA FIfE
TERKRER) .

A RAMET M-18 & AL Plt MU AE 7 B .
M-18R & Pl BBE DI — 4. N AEE &
HE#T ReoA TS EMHBEHRE FES4. %
AT E PSR CERA RIS RKEE
HUEH 5 RemA M E & 3458 RBS a5 &880 M
i PSR HE. Y roma AR, ZRE
HUSRH FETSRET RS Py M AR, HHBA
BATRELR = T IK IR B BURE T3 Ple 5 B R HEFE
AL ARTTEESE I B 7 8 & B E A T2 # Pl 9
. HE MRGREN ZFEEFAHEE K
PCA £ MThEE. AiREE SURE TR R
LFEMEMFORENARERE—SF A,
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