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%% B F AR B pMEG032 ¢4 tac & 3h F T ik, MEINEMAR TR A BAIR, FHARK
FIOEA AR M18 F . £ KMB 34k F 347 Plt K B 47. [ R 145 5] 4% % pltC. pltD.
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pitD. pltF LR XAty k= 24 4 LI+ 77.5%. 159.1%.
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Abstract: [Objective] In Pseudomonas sp. M18, there are nine structural genes encoding
pyoteorin (PIt) biosynthase, including pltLABCDEFG and pltM. In order to identify the gene
incoding rate-limiting enzyme, 9 structural genes were overexpressed. [Methods] The entire
ORFs of these nine genes were PCR amplified from the M18 strain chromosomal DNA
template and respectively cloned into the Pseudomonas-E. coli plasmid pME6032, generating
nine overexpression plasmids of plt genes. The M18 strains, carrying these overexpression
plasmids, were assayed for Pt production in KMB media. [Results] It was showed that the Plt
production of three strains respectively harboring pltC, pltD, pltF overexpression plasmids was
raised by 96%, 78%, 75% as compared to the control. The optimal inducing concentration of
IPTG was 1.0 mmol/L, and the optimal inducing time was at 6 hours after inoculation.
[Conclusion] The genes pltC, pltD, pltF divergently encode polyketidesynthase, halogenase
and acyl-CoA synthetase rate-limiting enzyme in PIt biosynthesis. At the optimal IPTG
concentration and inducing time, pyoluteorin production of strains containing pltD, pltF
overexpression plasmids was respectively increased by 77.5% and 159.1%.

Keywords: Pseudomonas sp. M18, Pyoluteorin, Rate-limiting enzyme, Conditional optimization

of IPTG induction
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Table 1 Strains and plasmids

Materials Genotype and/or relevant characteristics Source
E. coli DH5a SupE44 AlacU169(®80 lacZAM15) hsdR17 recAl endAl gyrA96 thi-1 relAl This lab
Pseudomonas sp. M18
Wild-type Rhizosphere isolate, PIt* PCA* Sp' This lab
Plasmids
pME6032 %/rSl-p15A E. coli-Pseudomonas shuttle vector, lacl%-Ptac expression vector, This lab
pJDLT-L pMEG6032 with Kpn I-Bgl 11 insert of 267 bp, including gene pltL sequence, Tc' This study
pJDLT-A pME6032 with Nco I-Xho I insert of 1 350 bp, including gene pltA sequence, Tc' This study
pJDLT-B pMEG032 with EcoR I-Bgl 11 insert of 7 266 bp, including gene pltB sequence, Tc"  This study
pJDLT-C pMEG032 with Nco 1-Bgl I insert of 5 220 bp, including gene pltC sequence, Tc' This study
pJDLT-D pME6032 with EcoR I-Kpn | insert of 1 638 bp, including gene pltD sequence, Tc"  This study
pJDLT-E pME6032 with Kpn I-Bgl 11 insert of 1 134 bp, including gene pltE sequence, Tc' This study
pJDLT-F pMEG6032 with EcoR 1-Bgl Il insert of 1 494 bp, including gene pltF sequence, Tcr  This study
pJDLT-G pME6032 with EcoR 1-Bgl Il insert of 795 bp, including gene pltG sequence, Tc' This study
PJIDLT-M pMEG6032 with Kpn I-Bgl 11 insert of 1 515 bp, including gene pltM sequence, Tc"  This study

Note: Plt: Pyoluteorin; PCA: Phenazine-1-carboxyl acid; r: Antibiotics-resistant; Km: Kanamycin; Tc: Tetracycline; Sp: Spectinomy-

cin.

112 EBFEMEREME: RLBHRN MR
145 LB KMB, LB 3557 24 SCHR[13] L], KMB
Rigedk: RIS E AN 20 g, Hil 15 mL ., MgSO,
0.732 g. K,HPO,0.514 g. pH 7.5; A A L; 55
SR 15 g KIBFFRI( E. coli )35k
YA & (mg/L): PUFFE (Tet) 10, RHMEHE
M18 KRk A & A& (mg/L): HWEE K (Sp)
100, PUFFRZ (Tet) 120, H5FRIREE: KRIHFFH AR
BRI TR H S 5 37 °C LR TERE SR 28 °C, 200 r/min
AR IR AR

113 FZXFIFLEE: DNA Taq BAHE A
TaKaRa A #); miffE DNA B4 KOD B4
H Toyobo 2~ wl; AP FRGIPENUIEG . T4 DNA i
F0 . DNA 43 FmbrifE il 5§ MBI A F]; SOk
PR G B AR AR s A ], DNA B RIGR
FIEM H Axygen 23 ) o FE R 70 & PTG
B2 A I Sangon 2] . RS E AR A
HEAY (B4 G1328B). 4rMrHiAH C18 ikt
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(4.6 mm i.d.x150 mm, 5 pm)iE [ ZEEE AT
1.2 3|49%0 PCR &R

4 Pseudomonas sp. M18 14 plt KK #7751
(GenBank %5 AY394844)i% it 1HI(3E 2), LA
M18 FABRELRI 4L AR, PCR ¥3 pltL, pltA,
pltB, pltC, pltD, pltE, pltF. pltG. pltM JL X 4
X, PCR WAAZR (50 pL): 10xE{#E DNA
BAOWFE M 5 ul.  dNTPs (2.5 mmol/L) 4 uL .
514 1 A58 2 4 1 pL. B DNA OS5 L. &
{2 DNA EA&HE (5 UuL) 0.25 pb, #EZEK
38.25 pL, PCR J W 451 95 °C 5 min; 94 °C 45 s,
60 °C 455, 72 °C 1 min, 30 /MiE¥F; 72 °C 10 min,
PCR SEH i [RIAR AN [F] - B FE A A [l
1.3 mEEERERNF

FkifhidE . DNA R Bl D). B 2
W2 MR (@)U, MO A 2= ik
ZJOCHR[13], DNA P Z4E LIS A R
A BRI KR B A R A
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Table 2 Primers used in this study

Gene Length (nt) Primer sequence (5—3)

pltL (pJDLT-L) 267 pltL-1:  GCTCGGTACCATGGATATGGAAGAGATT (Kpn )
pltL-2:  AATTAGATCTTCAAGCCGGTTCGGCATT (Bgl 1)

pItA (pJDLT-A) 1350 pltA-1:  ATATCCATGGATGGGTGATTATGATTTC (Nco I )
pltA-2:  ATATCTCGAGTCAGAACGCCGGTTCTGC (Xho I')

pltB (pJDLT-B) 7 266 pltB-1: TAATGAATTCGGATGGTTCCGAAGG (EcoR 1)
pltB-2: ATATAGATCTCAGTCGTCCTGCGGT (Bgl 1)

pltC (pJDLT-C) 5220 pltC-1: TCGACCATGGAAAACGAAACGTCA (Nco 1)
pltC-2: GATAAGATCTATACGGCGTAGAGC (Bgl II)

pltD (pJDLT-D) 1638 pltD-1: GGATGAATTCATGGTTGGTATGTCCAGC (EcoR I )
pltD-2:  ATATGGTACCTCAACTCTCCTTGCGCAT (Kpn 1)

pltE (pIDLT-E) 1134 pltE-1: TAATGGTACCATGGACTTCAACCTTGAC (Kpn 1)
pltE-2:  TATAAGATCTTCATAGGCCGAGCTCCCG (Bgl 1)

pltF (pIDLT-F) 1494 pltF-1:  TATAGAATTCGGCCTATGAAGCTCCTG (EcoR 1)
pltF-2:  TAGTAGATCTGTCAGTCCTCCACCAGG (Bgl 1I)

pltG (pJDLT-G) 795 pltG-1:  ATATGAATTCATGAGGCTCTCTGCGATG (EcoR I )
pltG-2: TTAAAGATCTTCAGAGTGTGACGAACGC (Bgl 1)

pltM (pJDLT-M) 1515 pltM-1:  ATATGAATTCATGAGTCGTACGTACGAC (EcoR 1)
pltM-2:  TTAAAGATCTTTGAACCCTGCACTTGCG (Bgl 1I)

1.4 Pt F=EE

ODgoo (LAY 5E . PIt A4S H: HPLC 5
TiES OCERI3). B SEg s A 2 9K,
W PR 3 A PATHE, R 12 h l—
UCRE, TS PIt 7= i 5 40 A K %% B (ODegoo)
1.5 IPTG FESEREFRIE

IPTG i IR, $EKEFE 6 h 5, i
Jng&ue >4 0.1.0.4.0.7.1.0.1.5 mmol/L #Y IPTG,
72 hJEME =, JESAREIRRT, ZrBilress 3R
6. 12, 18. 24, 30 h JF& Nk L CALILY IPTG,
BiFR 72 h JE I i

2 HiR

2.1 Pt EREFEEHERE IS RIEFRMAIEE
o T WA MA8 7E Pt & i Fe i

KEAE AN, R TS e Pl JERE

FEHHE 18, LI M18 JE[K 241 DNA M#ifl, PCR

P48 9 MEEFSEEA, SRS LB,
WA THEFY] I e R A 2R pMEG032 11 tac J5 3+
T, 25 9 A4 plt ZEH R RA R, &
PCR., MFHAEE (B 1)/l ks M18 BEkE,
PAATHTEE A R PIt 7= e (52
22 BREZRRRSHREMERENHE

i LR A 2R (PI) A I S TR R M8 il 18 R
AT IEPUTEIEEPIA R . R IR plt 4
PR FR A M18 BIbRIE THU E R R
I3HT, REESAE S KMB 53255, 28 °C.200 r/min
PRI 5%, Wid% 72 h BUkE, HPLC W& Plt
W s R o (E 2), 45 ok pME6032 1)
T A2 S M18 BB PIt 7= 1/ Mg 13 L HE:
25 JBORL I RE R, O > PIE S F4 3 R () ad 2 TR 4B T 3
Plt = &4, H Ll pltC, pltD, pltF i F ik
PIt J=mEfemm IR, /%1% 168.67 mg/L.
153.04 mg/L. 150.98 mg/L, S5&as ki M18
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AR L, PIt P2 B0 B T 96%., 78%. 75%.  EEFRADIE
Pt Z54 5L K Rk BTk 525 Uk pMEG032 1% 2.3 plt BHEERIEH IPTG ESREFR
AKX AM AR A B S s . DR, SRR 8] B9 4R 1K

Wik R pltC ., pltD ., pltF Al g Plt 2EH& bR IPTG 7] L5 pME6032 114 tac Ji5 3133k,
A B
—— eyt = e e

EcoR 1 Bgl 11

} @@ _— pIDLT-M EcoR | Kpn 1
Ptac P_}mﬂg“t »<— pJDLT-D
ac

EcoR1 Kpnl
JDLT-L
Ptac P Kpn 1 Bgl Il 0\@ 4\\\\)&\6&& 0\'&\\&&0&&0\& bhn
Nco 1 Xho 1 Prac pJDLT-E
JDLT-A
Ptac p EcoR 1 Bgl 11
JDLT-F
EcoR 1 Bgl 11 Prac p
Ptac pJDLT-B I
Neo | EcoR 1 Bgl
CO\ N B/gl I 770 0l ~TNT T

1 plt ZHERE T FEFRRBEEEIE(A)S PCR BIKIEIE(B)

Fig. 1 Construction map (A) and PCR confirmation (B) of the overexpression plasmids carrying plt structural genes
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Fig. 2 PIt production (broken line) and cell growth (ODg) (rectangle) of the wild-type M18 strain and
derivative strains which respectively harbor plt over expression plasmids or the empty plasmid pME6032 as the
control, after 72 h growth in KMB broth
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B2 IPTG i —E it W m A AE KA
SO, 5 A (At 2 X JRE PR 3k 7 A — RE R
BRIk, PE1k IPTG 1175 Sk BE FNiF S (] ] L1
hnPIt (=, X TR R R R AR —E S
WeHE

Ve £ PR OB 3L R ptD B9 3t 3 A T Rk
M18/pJDLT-D ALfbxi %, PTG WEELALET,
TEHERDEL SR 6 h IS IPTG ¥R 43 5 42 0.1,
0.4, 0.7, 1.0, 1.5 mmol/L, Z¥KEEF 72 h 5
ME PIt F=it, Z5R400E 3A iR, IPTG i Sk

A
300 - ZZZZ M18/pIDLT-D /
=2 250 G .
oh
g T /
= 200 | o7 // o
B 150 |
&
A 100 t
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0
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Inducing concentration (mmol/L)
B
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w0 |
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S 200 T % 7 /
Q
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a ToU
100 | [T
50 |
0
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Inducing time (h)

3 A[E IPTG iRE(A)FIFEi%E SA8/(B) T M18/pJDLT-D 5 M18/pME6032 E#k7E
KMB &5 B &8 72 h R8I Plt =2
Fig. 3 PIt production of the wild-type M18 strain which harbored the pltD over expression plasmid
pJDLT-D or the empty vector pME6032 as the control induced with IPTG at different concentration (A) or at
different time (B), after 72 h of growth in KMB broth

http://journals.im.ac.cn/wswxtbcn



306

#od g AR

2012, Vol.39, No.3

“} 1.0 mmol/L B, Plt 7= fc s, A 288.85 mg/L.
W2 IPTG HefHEi5 A 1.0 mmol/L.

IPTG -SRIk, 3+ IPTG JLfbf5H
SEMWRIE, 4 I7eR3% 6, 12, 18, 24, 30 h 5
WHNIPTG, 557 72 h JGillE Plt =&, 255 ani&l
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Fig. 4 Pyoluteorin production of the pltC (A), pltD (B), pltF (C) overexpression strains without or
with induction of the optimal IPTG condition and time
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