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FRIRIRE (Pseudomonas aeruginosa) s NFE K EYIRT A BEVERIR B o L pleS FER A2 2 6 1 1
A5 E 77 %52 C (hemolytic phospholipase C, PLC-H) 1£7: /] F i B 2H) A o 720 R 5%
2 5 PAOT [H bk pleS KR 4Rk i1 28] F %t PLC-F/ PLC-R » LR &% 35 5#41  E (polymerase
chain reaction, PCR) M5 EYIEER i 2 8 I MG 24 EE R » BHE G2 15 ([ IR R EH
F KB 1 {[E P. fluorescens FIEEH pleS BRI KRG GET) o RWFFEE WY RIE P. fluorescens HEIAEH
pleS R FMFE ) 2 8 RHE o BEFE P aeruginosa WFP11r EMER Kizarile PEE Y A EalEsok
Fikt b 2wt o BAEZPAEN &R el 5] B E AN ZKE o SR P. aeruginosa WFP11r ik
plcS ZERTEMMIEUR Bz At > AWFSEFH PCR Hii&E P. aeruginosa WFP11r F 1. Z pleSR 2K (&
g S K pleS BLER 3L K plcR) » Wi HEEE [ 16 27 & #i B i pBBRIMCS-5 /1 » ¥ 15 2 Eil Ei
pPFG1 LI (electro-transformation) {£i2 A AN B plcSR H[K 2 P. putida YLFP44 [Ffk » (5F|EH
PLC-H &1 » nJ7EMRFEIMET B A FERGE LA 2 AT E B Y44P1 o B2 P. putida Y44P1 BT K
FEEEI ~ VEEY) P R ESE o SR BER Y44P1 TITEK FEE ARSI B 2R (B4
REFE R YR 2 KRR A LI 18U i L W i 2 68 - 42 {48 2L %8 kS pBBRIMCS-5 2 YLFP44
T4 Ek Y44C1 » BIfERFrzs il ~ SFREUI R R EOhi B 8 BT i 18 » 3HH PLC-H £ P.
aeruginosa WFP11r F 1K K P. putida Y44P1 5IER7za AR EAL W L2 BUR K 7 » 1 PLC-H {E#%
TR B S Y] Fr B 8 0 2 BUW AR FR i i 2 A R Rt — 28 BT o

BHSERR « RRIRARIE ~ pleSR £ ~ Kir ~ dE ~ FHE ~ BURIK T

5

FRNEAT B (Pseudomonas aeruginosa) =i KR4l
s HAFE S BT — iR BIEA  RE R R BN PIEK
NI Z (Al B VSR [RTR (opportunistic pathogen) » RJ 3 2
BE T 72 - |MILRE S B 95 .2 B#E - B Al B A 2 3
(nosocomial infection) ;7 &8 B 1 'Y o 25 Ml st 9 IR
R £ BURJR (cystic fibrosis) » & 8 IRf A& H0 B2 LT
® o SRS i ] A A R Mg ) % 5% C (phospholipase C,
PLC) » Hrp—RE A 1) PLC (PLC-H) » 5 —H IR
A PLC (PLC-N) % o sl .2 PLC-H B AT 7E 4 1

FEEFE b3l SIS > JRA] oK B RE AT R I R £ 2 Ry
sphingomyelin 2% o pyfit R R 7t 2 AR AR BTk ] 8
"EPLC-H » ELLERRMEAT G B AR M0 2 RS 100 B R
Fiyn 2 o SRIBARE A 4 VA M PE .2 PLC-H (R pleS SR
R Z A LR E - MAEpleS AR i AR {1
HERHVEL K pleRT Jo pleR2 (57 pleR) » &fEX pleR F[R
PIRIDIREM AN LR 2 » (HHEERAEY) n] 58 82 PLC-HAT#TIE
U A S B B @ e Rahme er al. 7 1§ A 88
Akl AR R UCBPP-PAL4 [ PR rp B A BA 2 pleS 5
72888 - PLEEIR 2 Z8 S IR AEPTRE(H 7 B B | 2 3L
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TRRE T RASE st - G80H pleS BERITE AR AR B f 40 7+
1% R BUR LB —ItR 2 B8 FE T -

TEGHE > 3R EORERORRIBIR R Al Bl
K IZIRAE 8 2 HHR @ > LRI R 7T ] 5| E G 4
W R ammn M KRB IL HDIRE CRERERD - FFEL H
TERDBEZ AR BIR R TE8R R TEY) Z AR F 3G R K
AR - Mal 5] AR S B 2 #IE V- 5 P aeruginosa
WFP1r [k 1 2 PAIE A R R0 FPR ] e i il e
B 2B CRERERD o AFFERIH B SRR EE R
[ (polymerase chain reaction, PCR) {5 /7 = » Hilig Bil 8515
7% P. aeruginosa WFP11r FPkZ plcSR F: K (B ERGE RN
pleS BIE1E FE K pleR ) » Wi HABZES WIEEOL B AR
HR EAFAE L JEFF F EEH HE pBBRIMCS-5 /1 » [T
BoEMEME2EANE plcSR 5/ 2 % C B 5 I &
Pseudomonas putida YLFP44 th I » i 172 fl 3 B »
DIGEETH kIR A5 B PLC-H {EAEYIEUR E 2 At o

FHEHEL 5%
PERA bR BLES 7848
KiFgetit 2 P. aeruginosa ~ P. fluorescens ~ P. putida

Btk B Escherichia coli TR KB HETHITIEER — RE&— -

FK— ~ AFEPAr A 2 HEAFE R E i

ik MR AR BT e HC At 2 DG 1P BRI I 13 B RS S AT 2% 2H A B
Al » S H B King's medium B (KB) @ B335 5L 158
1230°C » € 16 /NRRS E1% F B s 5 AR B
N Bz i A2 B AR FI O A 2 20 g/ ml gentamycin Z KB
(KBG) ;#2555 4% il Z E. coli BIPEEEEE 1® Luria-
Bertani (LB) ¥ K58 5L » MBI EE 2L IS0 g/ ml
Z kanamycin 8% 20 1 g/ ml .Z gentamycin ©

ik RFR B pIcSR SR 2585 ~ g Fe BLE 3l

P. aeruginosa WFP11r [ Pk fe HAl {3 G PR3 €8
DNA Z filiH{{% 2218 Sambrook et al. ¥ Z i f2E 17 » 1M
PCR EY) .z & %ER{k TOPO TA Cloning kit (Invitrogen,
Netherlands) Hfig p 258 2 WiAE & 1T o A FErh A A 2
51 F a0 —Fr s o 51 5% 5KE P aeruginosa PAOL
pleSR £/ 2 il 51 19 (accession number: M13047) fiff 2%
2} o 5| %} PFFH/ NP-R (& H? P. aeruginosa WFP11r I
2R ple FK (plcSR) 7358 o FH R P. aeruginosa PAO1
ZAGEEFE 9IAE pleSR BL IR At S fR il 32 HindIIL 2 Y] (5] »
WS B 51 oy RIERE A PR &8 32 Hind I 2 4] {7 (
—) » BENINE AE Y& R 7] R HindIIL E4) > DLRIR
pleSR BLIRI MR i [ 2 4 & [k #8 pBBRIMCS-5 1 < 7]
PLC-F/ PLC-R HI|JEAH A {EMI L2 P. aeruginosa ~ P.
fluorescens Bl P. putida FikHHIE 5 H pleS BR » HEk 25|

Table 1. Bacterial strains and plasmids used in this study for p/cSR genes cloning

Strain or plasmid Genotype, phenotype Reference
Strains
P. aeruginosa
WFPl1Ir Wild type strain with /5-hemolytic activity (1)
E. coli
DHS5 « supE44 AlacU169 ( ¢80 lacZ AM15) hsdR17 recAl 3)
endAl gyrA96 thi-IrelAl
TOP10F’ F'{laclTn10 (Tet")} mcrA A(mrr-hsdRMS- mcrBC) Invitrogen
#80 lacZ AM15 AlacXT74 recAl deoR araD139 A(ara-leu)
7697 galU galK rpsL (Str") endAl nupG
P. putida
YLFP44 Wild type strain without /£-hemolytic activity (2)
Y44Cl1 YLFP44 harboring pBBRIMCS-5; Gm' This study
Y44P1 YLFP44 harboring pPFG1; Gm" This study
Plasmid
pCRII-TOPO TA Cloning vector; Ap", Km' Invitrogen
pPF3 pCRII-TOPO::3.0kb plcSR genes; Ap', Km' This study
pP1 pCRII-TOPO::2.2kb plcS gene; Ap', Km" This study
pBBRIMCS-5 Broad host range cloning vector; Gm" (11)
pPFG1 pBBRIMCS-5::3.0kb HindIIl fragment of p/cSR genes This study

from pPF3; Gm"




FHIER S pleSR £ R 2 f#Fr (& —) » PCR H30E 7511 20 11
8 MEWE B4 200ng B R DNA ~0.25 ¢ M i {d75]
F ~0.25mM fJdNTP ~ 1 XPCR #Z{#K * DNA R &EP
plcSR ELRERE IR » {#H 0.8U Ex Tag DNA polymerase
(Takara Shuzo, Japan) » 15 pleS 3[Rz {8 BRI {5 A
0.8U GenTaq DNA polymerase (GeneMark Technology,
Taiwan) ° ¥ fE} > GeneAmp PCR system 2400 (Perkin-
Elmer, CT.) H3& 174307 5 [ (Step 1: 94°C, 10min. Step 2: 94
°C, Imin; 55°C, 30 sec; 72°C, Imin; 30 cycles. Step 3: 72°C,
10min) « 4 I3 fi7| 7%t PFFH/ NP-R JxPLC-F/ PLC-R 4
g P. aeruginosa WFP11r 7 {5k DNA FR{52 AN BIKT
3.0kb (plcSR) fz 2.2kb (plcS) ZAG&HF I #% » LLTOPO TA
Cloning kit (Invitrogen, Netherlands) #JH® E. coli
TOP10F "~ i o 3E—5 15 #YENA E. coli TOP10F ~ Hi .z E4H
B RILLR %% (New England Biolabs, England) #;{]
I BBk 7717 - i SR EAHE #8 pPF3 J pP1 HigEH
Fr & 2 R/NGY I B pleSR R pleS FEIRFr B2 KN —2i%
1 ST K 2 FR A IR A PR} 522 B (Miission Biotech, Taiwan)
T BN Ky BGIR Fe 91 2 i e > FRIB IR Y 2 Al TR a%
a5l EE R R R P ([E—) - RS B R R 2 Se B e
5| % NCBILL BLAST2 "V 8§t |- £ [ Jd 31T LL ¥ 73 7
(http://www.ncbi.nlm.nih.gov ) °

P 3 3 I FE
PR HERRAE B IR B NEE pleS BN ZAHHE BT » & 1E

R~ DURRBRAR B e 8 ' B BeL W B 1 ok o VS 1L E T B
[ FH PCR Eefii {H il pleS FIA

Table 2. Hemolytic activity assay and detection of plcS gene
in strains of Pseudomonas aeruginosa, P. fluorescens and P.
putida by polymerase chain reaction with primer pairs PLC-
F/ PLC-R

Strain !

PCR product Hemolytic
(2.2kb) activity

Pseudomonas aeruginosa
WEFP11r, WFP23, WFP25, WFP33, + +
WFP34, WFP35, WFP36, WFP52,
WEFP63, WFP66, WFP68, WFP125,
WFP131, WFP135r, WFP171

Pseudomonas putida
YLFP6, YLFP10, YLFP14, YLFP44, - -
YLFP56, YLFP63

Pseudomonas fluorescens
YLFPS83, FP45 - -

Pseudomonas fluorescens
YLFPS8 + +

" All strains were isolated from plants in Taiwan and maintained
in the Department of Plant Pathology, National Chung Hsing
University, Taichung, Taiwan .2

PRI pleSR B .2 &8 b KB At 185

PRFIF 517 %f PLC-F/ PLC-R Ffr g .2 2.2kb K/ N2 Fr B
B[EIEME - A58 AR 7 5 R TEE TG - BT AR
JE (%2218 Sambrook et al. " 2 FET » IGHIREEE B
PCR EVJE AN JERE (nylon) & F o MEEET 2 B GRER A
FERS} 142 NEBlot Phototope kit (New England BioLabs,
England) 517120 » 1456 pleS 2 EHHE 1S pP1 £ IR FIf2
FEY) % o KNS 2.2kb 2 B SEITIZIG - WS ATE
F75 A Biotin 12 2 PEET P-PLC B bl € b FERERR 2
DNA 5 60°C Hi3t {THE & E » #% Streptavidin-alkaline
phosphatase (NEN, Boston, MA) Eil Biotin §5& % » | F
CDP-Star (Tropix, MA) {EfEE » (& 15 7y 8tk » 55
J&& |y i» Scientific Imaging Film (Biomax- ML, Kodak, NY)
b WERER ERAE A 2SR -

¥ I EE 11 2 e

DLF45 BT iR 2 A KB B2 &85 F it s 2
W% o I HELR 58 5% fiFE L2 75 % 5L (Becton Dickinson,
NJ) ko 2 30°C 5 48 /NRFZ 1% » B @ & 0] 58 B F
MR ZHE ML -

& plcSR JE R B 5 2 b 2

HEW A pleSR B[Rz B AH E#S pPF3 LIFREI% 3%
HindIll (New England Biolab, England) g )1& a5 A /B
3.0kb 2 F E& » ifi #I] H§ T4 DNA ligase (Epicentre
technologies, WI) i plcSR H: R EE A — v £ Pseudomonas

— plcs [ plcR |+
2.2kb 0.6kb
PFFH—}—+ «— NPR
Hind Il Hind lll
PLCF—» «— PSR5
PLCF1—» <— PLCR
PLCE —»
PLCF2—»

[&— ~ Pseudomonas aeruginosa WFP11r plcSR £:[X 7%
Gl ~ R RARI A 251

Fig. 1. Primers used for cloning, sequencing and detection of
plcSR genes from Pseudomonas aeruginosa WFP11r
(Primers for cloning: PFFH, GAA*AGCTTTCAATAA
AATGTGA; NP-R, GTGGA*AGCTTTCAGCGTTGCAG;
sequence recognized by restriction enzyme HindIII is
underlined; * indicates where the HindIII cuts. Primers for
detection: PLC-F, GATGACCGAAAACTGGA; PLC-R,
GCTTCAGGTCGCTGCGA. Primers for sequencing:
PLCF1, GCGCTCAAGCGCCAG; PLC6, GAACCGCC
TCTACCAC; PLCF2, GACCAGTTGCGCAAGGAT; PSRS5,
GTTGCTGTTCCAGGTTGTC.)
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putida % % T S RH LR 1 Ml 918 B2 27+ HEE R
pBBRIMCS-5 "Vrfv » F {4 & fH T 18 S BAVA ST TR0 F 32
A E. coli DH5 & 1> A% 20 xg/ ml Z gentamycin 2 LB
b bS8 R 1] FH PR il R i A B 2 KV > LU
BpleSR B[R Al {E ¢ (5 M PR 3 PLC-H 2 E fH'E
ﬁ% °

HBNEYIEE Psecudomonas putida YLFP44 2 i
JEAER

AIEZREG (A F) F BT (electro-transformation) {31
BN~ M /ER » 28 Enderle % Farwell © fifift
Z T RETIS EAIRE 2 B0 - Je BRI B pleS BRI ELA R
VAIKES] 2 P. putida YLFP44 2 B —15 % » W &P KB 7
te | 16 /R (30°C) » FFI 5% H IR R #SH KB 7P
Ve N o % A RRIR I o0 € A BE O Fh DL S000 X g it 0%
FLL10ml 5% HEDE =K » &% LA Iml 5% H &R
HEGHERIEE 1 x10° CFU/ ml » 364386 100 41 fA (Y HEO
Hrhoo %S pleSR BN < #H A H #8 DNA B & 2
pBBRIMCS-5 jji A _F3it & P. putida YLFP44 JE{EHIIE Z
HBELOER > HREEBERNEBEEER 0.2 cm £
Gene Pulser Cuvette (Bio-Rad Laboratoies, CA) » iffi FI| FH
Gene Pulser (Bio-Rad Laboratoies, CA) 1T » HiF
EITF 2.5 kV (12.5kV/ em) ~25 ¢ F 2000 &7 o 455
T 5 B AGR A 250 11 2 LB yRREIE &AL - G IR
ERE I ZE F ) (e O B B R B E 1 /1\RE (200 rpm, 30
C) o WIN100 p] ZIGEHEFRNS KBG B & HE » fiEHA
A & A E A8 B pPBBRIMCS-5 217 A itk » DU —
BT BT AR B R Z 1 IMGE ) RO R o

I D Pk S0

RS PLC-H (ERYIEUR 2 fath » 1% P aeruginosa
WEP11r Bk K P. putida 174 B PRAETE RS WD) AR _E 303
HR R o 152 B2z Kasan i B ST R B 70% (218 K
REHE o WA BEE K TR =K% > Bl P. aeruginosa
WEPLIr K fiTf15.2 P. putida 17 /£ VR4 B KB 5
KBG $53 £ FPH—#7% - 2SR Biby Sl .2k
i B EY R ER SR IRERZ SR
30°C iS22 RiLS A MRE2 M o e 2 A
&R 2B BER & (B 1L A% F9.5 A7)
A HSEAT o #% 150ml H % AR B Ik BN 2 AR VR
(%73 x10° CFU/ ml) B2J3@F 28 ik 1 150g (1 : 1) BA
% > F¥5 S5 3 {EEHHER B &b - 65 BI7E AE{EE
HahERE 16 i SR E s T - IFaEE Ll
parafilm %5} B H I8 28°C (1671 ~ & {8 24°C (8/)\
) Z AR - 7 RGBS F.2 06 8ETUE K
o

S

kMR R pleSR &[] 2 SE 5 B i i

LL5| %} PFFH/ NP-R 31 P. aeruginosa WFP11r BBk
Z DNA > a] Hig oK /N 3.0kb 2 pleSR FE[R] » F8GEE 15
pCRII-TOPO #{#51% 15| pPF3 HAHE®E o FI|FH AW 5EH 3%
25| FPLCF1 ~PLCF2 ~PLC6 ~PLC-R ~PSR5 #{THE
#H'E 8 pPF3 HipleSR FE R e » S A5 4% e i 91 A A
R BEIRIEEE 1T L % o S REE R EL P. aeruginosa PAO1
PkZ pleS BEREL pleR BEREEH 99% 2 fH[FJE (identity) »
15 HAL By 58 33 5 B AL ey 41 » A LU 121 S B P.
aeruginosa PAO1 & 2 PLC-H K PlcR 7y FIIH 97% K 99%
Z FELLEE (similarity) °

HCREIE pleS JE R (E R BLE M EE 1) Z#l e
LAR| ¥} PLC-F/ PLC-R {HHIZE 8L (R B B i G
Wz pleS B > #5 SRR A G2 15 {8 P. aeruginosa
TR Pk £ GESE O HY 2.2kb 2 &7 > T BR T P. fluorescens
YLFP8 F#ES: » ik, 2 HEx 8 [ P. fluorescens 8l P. putida
BRIk B TS MR H It 2.2kb R/ 2 R (B —A ~ R D) o

M1 234567 8 91011121314 15

B

o e-coge wece -

& — ~ LUEMl pleS ££IR 2 5] 1% PLC-F/ PLC-R JERIE &
Vi SR e L 0 {3 2l SR AR T B L fth i e R B A i e
% DNA N1 2 3 fi5 518 78 vk 8 3 (A) B A ETE B
Pseudomonas aeruginosa WFP11r F k.2 P-PLC ¥£513E1T
L TREG I E(B)

Fig. 2. Agarose gel of electrophoretic patterns of polymerase
chain reaction products of total DNAs from strains of
Pseudomonas aeruginosa, P. fluorescens and P. putida strains
with primer pairs PLC-F/ PLC-R for detection of plcS gene
(A) and southern hybridization of the patterns with P-PLC
probe cloned from P. aeruginosa WFP11r (B). Lanes 1-13: P.
aeruginosa strains WFP11r, WFP23, WFP25, WFP33,
WFP34, WFP35, WFP52, WFP63, WFP66, WFP125,
WFP131, WFP135r and WFP171; Lanes 14-15: P. putida
YLFP44 and P. fluorescens YLFPS, respectively; M, Gen-KB
DNA ladder (GeneMark Technology, Taiwan).



=~ Bk IRIRE pleSR £/ 2 Pseudomonas putida 174
B Pk Y44P1 B {#5 j%he sk pBBRIMCS-5 Z {if 7L ik
Y44CL 1£ 5% #i=F MIE &R F2iE MEET) (A Y44P1; C:
Y44C1) fe BRI AT A2 B RS Ranan il 48 /NRF 1% 29
£ (B: Y44P1; D: Y44C1) -

Fig. 3. Hemolytic activity of Pseudomonas putida derivative
Y44P1 (harboring plcSR genes cloned from P. aeruginosa
WEFP1I1r) and derivative Y44C1 (harboring only the cloning
vector pPBBRIMCS-5) on 5% sheep blood agar (A: Y44P1;
C: Y44C1) and symptoms showed on garlic bulb tissues 48hr
after inoculation with P. putida derivative Y44P1 and P.
putida derivative Y44Cl1, respectively (B: Y44P1; D:
Y44C1).

K P. aeruginosa WFP11r Z plcS P8Rk < #£8+ P-PLC
HETHE TS E » 55 R RT A A Z P. aeruginosa
Pk K P. fluorescens YLFP8 [ P Fr Hi i H 2 {56757 35 B L —
Mz HEAFAGE (B —B) o HI Gk IRAR B R HAth 2 i B
T R R 2 7 IRE ST » # SRR (I B2 AR IR AR B B PR 35 R AE
MRS A FERA B LI « A2 (R B B
R o Il P. fluorescens YLFP8 [tk Al3e i & L]
(£ -

Pseudomonas fluorescens YLFP8 Fi¥k plcS 3L K2
KlE P51

& P. fluorescens YLFP8 [ HRHENE H 2 2.2kb {675 » i
—25 LIEYE P. aeruginosa WFPL1r [k pleS F K2 fHIE 5

TR B pleSR R B LB AT 187

=

&Y ~ {F K57 B Pseudomonas aeruginosa WFP11r
TRk 48 /INEF 1R P 2L 2 KR AR 1L 12 (A AN AT
2 BIESH ;- B: B2fE P. aeruginosa WFPL1r B ff) o

Fig. 4. Water-soaked browning symptoms on garlic bulb
tissues 48hr after inoculation with Pseudomonas aeruginosa
strain WFP11r (A: The control garlic bulb tissues; B: The
garlic bulb tissues inoculated with P. aeruginosa WFP11r).

TESEATSRE K WFF » A NCBI LI BLAST?2 Hilfi b £LR & L
2 GRS o HALER P91 73 BIEL P. aeruginosa PAO1 Jt
WFP11r k.2 pleS FKEH 99% 2 fHIF -

BEBE plcSR K1 Pseudomonas putida
YLFP44 Fikkrh 2 &5

HERRMR AR pleSR B[R 2L /1> pBBRIMCS-5 # g e
15 2 EHERPPFG] » LIBEER AN E pleS £ [K 4
VAIMRES) Z P. putida YLFPA4 [FfR1% » {SEIH plcSR £[A
ZATAB PR Y44PL > 1535 5% #7112 WG B alsE oA
It 2 FEAL b (& =A) - % b S R # 2 AT B K 2
pBBRIMCS-5 &4/ LI B2 A P. putida YLFP44
Pkrr » FfgRs R & pBBRIMCS-5 il 2 fiT/E R bk Y44Cl
FERRF M g - QI R A v .2 52 L el (18] =C) -

1 D T R

TEKirs il E > 855 P. aeruginosa WFP11r ik n] &
B AR AR AL Z 18 » 21 FRD Ak AR TR W] e 2F kR 32
(pyocyanin) » {EFE FEERH 2 kG (BMY) © £ K
W Rt B RE ] 2 AT AE R PR Y44P1 > JRa] 5] EEK ZAR
bz i (8 =B) » MEEEFMEZ P. fluorescens
YLFP8 PR Kazaailé b o Aol (2 KZARE L 23
JhEdfE = B tH - BRI BS RE J1 2Btk - B a5
K L AR IR B B R EILZ P, putida
YLFP44 J HA B VSIMAE ST 207 £ Bk Y44C1 » HIA G| E
Kz wrilé Z K ZARtEAL 2 i1 (B =D) - fEfEY A ko
#21# P. aeruginosa WFP11r G {x v 5| #ETE ERH AR < KR R
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AT - SREEHE P, fluorescens YLFP8 BY P. putida {74
Pk Y44P1 2 Y44C1 » RIS RE Bt (B b o P
aeruginosa WFP11r BPE]5& 58 76.7% EE ) 2% »
il P. putida fiT:H Fk Y44P1 B1Y44C1 » AR ML | & E

S ZRIE -

af

AT 5E TE ) LUk AR 1 pleS LR FrEk it 25| 7%
PLC-F/ PLC-R » {d#lll pleS FER 7EHE R W WEFE
ZIEIE » A5 RBER pleS R EZ FERARIRIRE o LA
BERTFEHEHIE A IESR P. fluorescens K P. putida BRI »
#EILTE P. fluorescens YLFP8 FFF 78 vl M g H) 2.2kb Z {5
o DIMEEYEST P-PLC 1T 2 T G I » TR
BLARMRAR R £ pleS LR BRI » BEEIRAE fif 3 5 & A
NAT SE R B SR o Tt G MR Y 2.2kb B %
2 B3R P fluorescens J¢ P. putida T ¥E » 1§ H {02 DNA
MRS P-PLC $E 5 1% » SIRBEBUMEG IR > AR EAE
PLEE R bk s B pleS BRI 2R (CRERERD c H P.
aeruginosa WFP11r [{PREE 2 pleS B » {EMIE 5 E
Ed P. aeruginosa PAO1 Bk ZplcS K EAG99% 2 4]
[ 5 M P. fluorescens YLFPS [# 1k DNA fff 830 i B 2 1%
5 » Bl P aeruginosa PAO1 Jz WFP1I1r [# k.2 pleS £
KIE 99% < fH[EE 5 SR P. fluorescens YLFPS [ ik
SENE 2 pleS B[R » 8l P. fluorescens DSMZ50090 i H1—
NERIAIN 2 pe-ple FL[A] (accession number: AJ304443) HI|
REAPE " o AW BRI AU P. fluorescens [k
BEA pleS FR RS MAE T2 B R E - P E AR
R REER T GER 2SR OV W P
fluorescens YLFP8 k.2 pleS E:IR v GE 2 FARARE AR B € K
TG

VI PE 2 PLC-H 4% IR B B A #EATES A &gy 7
HZEENE IR T " TiH B PLC-H 7ERKIE A7 5 B
Y80 B bz YA RIEL D o A58 FEA 517 %1 PFFH/
NP-R Ha1ig P. aeruginosa WFP11r # ¥k, 2 plcSR R » 1§ H
5285 pBBRIMCS-5 v » B DUFE I 8 AN B pleSR %
KIELYAMRE S 2 P. putida YLFP44 Fbkrh » §5 5 SR 15
FRMEAR B pleSR FERZ (T B Pk Y44P1 B 1E &40 F 1.2 55
B EEABIGECZBISR TS HEEEZ 4T £ R K
Y44C1 RIS BHEIMGES] » 3 AEIMELZBHR - (R
Firi#%E < pleSR FERITEATAE B Pk Y44P1 iR HHI PLC-H i
B o Kk MBAE B AT 51 G 2 K wias 2 KR AR AL s
B AW FE LRI RBE R 7 2 P. aeruginosa WFP11r [k
BB IRE T2 P. fluorescens YLFP8 Pk » 71 Al 51 #E K57
TRl Z AR AR AL 2 Bk IRAR B 7E RIS K FRvn
M b B2 IR EBAH L o AR 5T B2 1S pleSR £
[RIBL YA MRE JT 2 AT AR BRI Y44P1 SRR S Krsnilé b o 3

%g

JRRER| REM ELZ L ARARIREL - AT pleSR F K K A
B MAETTHY Y44CT RTA GPRAI A - 5 R Rk AR
A K b AT A H9R 8L 1 PLC-H WY& EHR -
Rahme er al. "7 Z{fF5e% pleS FRZe8 % > ERURIER B
FRFTRLAF 7T 4 RERY Llagostera B b Z BURAET)IHK - B
7T pleS SR BT E AL PRI 7+ B2 BURRETTERE - 28
AWSeh BVAGET] £ P. aeruginosa WFPL1x [P r] 5| e
FEEYI RO RIS 2w B RSP E e Rt /5 aT
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ABSTRACT

Lin, Y. H.!, Hsu, S. T.,, Huang, H. C.z, and Tzeng, K. C." 3 2004. Cloning of plcSR genes from foliar
Pseudomonas aeruginosa WFP11r and the role of hemolytic phospholipase C in pathogenesis on plants.
Plant Pathol. Bull. 13:183-190. (" Department of Plant Pathology, National Chung-Hsing University,
Taichung, Taiwan; > Graduate Institute of Biotechnology, National Chung-Hsing University, Taichung,
Taiwan; 3 Corresponding author, E-mail: kctzeng@nchu.edu.tw; Fax: +886-4-22854633)

Pseudomonas aeruginosa is an opportunistic pathogen of human and animal. Hemolytic phospholipase
C (PLC-H) encoded on plcS gene plays an important role in its virulence factor on animal and human host.
We detected the presence of plcS gene in 24 strains of foliar fluorescent pseudomonads in Taiwan by PCR
with primer pair PLC-F/ PLC-R designed based on the sequence of plcS gene of P. aeruginosa PAOI
(accession number: M13047). All 15 strains of P. aeruginosa and one strain of P. fluorescens strain YLFP8
were found to carry plcS gene and were hemolytic. This is the first report of hemolytic P. fluorescens strain
occurred on plant. P. aeruginosa WFP11r induced water-soaked browning symptoms on garlic and onion
bulb tissues and caused soft rot of lettuce seedlings. To elucidate the role of plcSR genes in the pathogenesis
on plants, plcSR genes from P. aeruginosa WFP11r were cloned by PCR. The cloned plcSR genes were
further constructed into a broad host range plasmid pPBBRIMCS-5, and a resulted recombinant plasmid
pPFG1 was then transformed into P. putida YLFP44 (a strain without plcSR genes) by electroporation. A
derivative Y44P1 with plcSR genes and hemolytic activity was obtained. Inoculation of garlic bulb tissues
with Y44P1 produced similar water-soaked browning symptoms on garlic bulb tissues, whereas Y44C1 (a
strain derived from YLFP44, harboring only the cloning vector pPBBR1IMCS-5) did not, indicating PLC-H
played an important role in pathogenesis on the garlic tissues. However, soft rot on lettuce seedlings and
water-soaked browning symptoms on onion bulb tissues, which could be caused by P. aeruginosa WFP11r,
were not induced by both derivatives Y44P1 and Y44C1. The results suggested that other factors might be

involved in the pathogenesis on lettuce and onion caused by P. aeruginosa WFP11r.

Key words : Pseudomonas aeruginosa, plcSR genes, garlic, lettuce, onion, pathogenesis



