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Integration and Expression of Polyphosphate Kinase Gene in Pseudomonas putida

DU Hongwei, WU Jun, XIAO Lin, YANG Liwyan, JIANG Lt juan, WANG Xiae-lin

( State Key Laboratory of Polluion Control and Resource Reuse, School of the Environment, Nanjing Univesity, Nanjing 210093, China)
Abstract: In order to construct high accumulating- phosphate microorganism, the ppk gene from E. coli was inserted to the bmoad hostrange
plasmid pBBRIMCS-2 to form plasmid pBBRIMCS-2 ppk. The complete ppk gene with promoter and teminator sequences from pBBRIMCS-
2ppk was then cloned and inserted to suicide plasmid pUT'mintTn5 to form plasmid pUTmint TnSppk, which was transformed into
Pseudomonas putida KI'2440 by triparental conjugation. Finally, ppk gene was integrated into the chromosomal DNA of KT'2440. The results of
RF-PCR showed that the selected genetically engineered bacterium K12440- PPK expressed ppk efficiently, while KT2440 as control expressed
weakly. The results of artificial wadewater reatment showed after 1h moculation, the concentration of poly- phosphate in KT2440 PPK came to
the maximum approximately 3. 05 mg g, which was 15 times higher than that n KT2440 at the same experimental condiion. And KT 2446 PPK
can remove more than 90% phosphate i artficial wastewater.
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1.1
Pseudomonas putida KT2440( Chl"), E . coli DH5a,
E. oli SM10( Apir)  LB(Luria broth)
Pseudomonas putida 28C, E. coli
37°C. Pseudomonas putida KT2440( Chl")
ok . pBRIMCS-2' '
( GenBank : U23751)
. E. wli SM10( Apir)
Tn5 . E. coli HB101( RK600)
:Kan 10 Hg/ml;

pUTmint

Amp 50 Hg/ mL; Chl 25 Hg/ml..
TAKARA “( JAPAN) .
1.2
E. coli DH5x , ppk
DNA ( GenBank : LO3719) . PCR
ppk .PCR :
5-ATG CAG ATG GGT CAG GAA AAG CTA TAC AF
3 :5-GGT ACC CAG GIT GIT CGA GIG
ATT TGA-3 . PCR :95°C
94°C  305,60C 455,72°C
30. PCR TAKARA ( JAPAN)
PrimeSTAR™" HS DNA polymerase. 2 kb
.PCR ,
PCR , 5 .
pBRIMCS-2 EcoR 'V s
ppk pBRIMCS-

5 min;

2 min.

pBRIMCS-2 ppk .
E. oli DH5a . ,
, Not | . . 5-
GCG GCC GCC GIT GCG TCG C TGC A3

(Not1); : 5-GCG GCC GCT GAG CGG
GAC TGT GGG GTE3 (Not 1 ). PCR :95C
5 min; 94 C 30 s,60C 45 s, 72°C
2. 5 min. PCR
Not 1 pUTmintTnS.

pULmin=Tn5 ppk

E. coli SM10( Xpir) .
1.3
( Pseudomonas putida KI2440),
[ E. coli SM10( »pir)/ pUTmin+TnS
k] (RK600) LB
KT2440 Chl( 25 Hg/ml)),
10 g/ mL.
Kan.
42°C 15 min
1 mL 2 mL
2mL .6 000 r/min
. 1mL ,
, . 100 M, LB ,
.28C . Ilml. LB
" LB
( 25 Ho/ml, Chl

5 min

5 Ho/ ml
Kan) .
1.4 ok
KT2446- PPK KT2440
e . TRInl
(Invitrogen, , 34gL )
RNA. RNA
SuperScript II RNase H-reverse ( Invitrogen, ),
5-TGG ATC CIT ATT CAG GIT GIT CGA GIG
ATT TG-3 RNA : ok
, 5-GGA CAA ATC TAA CCC GCT
GA-3 ( ) 5-ACG ATC AAC CI'G GCC TTT
A3 ( ), PCR ok ¢DNA

,PCR 94°C 1 min, 94°C

30s,55C 30s,72°C 1 min. 2.
1.5

, 250 mL ,37C
150 ¥min
[ 19]
: @D 40 mL
6000 r/min 15 min,
. @ | mL 5.4%

,30C 90 min, 13000 1/min 20
min, ;:® 1 mL. 5mol/]NaCl+ 5 mmo) L
EDTA 13000 ymin 15 min, 1

; @ 0.5 mL , 6000 min 15
min, 1 ; ® , 3 mL

,12.000 ¥ min 30 min, ; ®
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2 mL , 1 mL ,
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15 min, pH ; @
N 1 000 by
700 nm 75059
700 nm 00 'by
[ 2] 3 250 bp
. 100 bp
* t
1. 10h; 2. 7 h; 3. 4h; 4. 2h; 5 1h; 6. Marker DL2000
» 1 REPCR K440 PPK ok
Fig. 1 Analysis of ppk gene expression in drain
2.1 KI'2446-PPK by RI-PCR
PCR ppk , DNA , PCR
1h
Pk
E. oli ppk ‘ opk 3.05 mg/ g. , KT'2446-PPK
pBBRIMCS-2 . 2
ok " KT2440
(p< 0.01).
pBBRIMCS- 2 ppk 35
—p>—KT2 440
DH% . PCR 30l o —0—KT2 440-PPK
pBBRIMCS2  EcoR V
PCR  pBBRIMCS-2 ppk M
ppk . g2
pUTminiTnS  Not | L us) —
ok mint TnS Tl s T
pUTmini-Tn5 ppk.
0.5
Pseudomonas putida KT 2440 Pseud omonas e .
putida KT2440  DNA . ppk A— > n 6 5 10
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putida KI12440 ppk 2
Fig. 2 Varies of poly-P concentration in the gene engineering bacteria
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Fig. 3 Varies of phosphate concentrations in art ficial wastewater KT2446 PPK
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Fig.4 Growth curve of KT2440 PPK and KI'2440 in ant fficial wastevater KT2446-PPK ’
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