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Integration and Expression of Polyphosphate Kinase Gene in Pseudomonas putida

DU Hong-wei>» WU Jun, XIAO Lin, YANG Liu-yan, JIANG Li-juan, WANG Xiao-lin
(State Key Laboratory of Pollution Control and Resource Reuse School of the Environment, Nanjing University, Nanjing 210093, China)

Abstract: In order to construct high accumulating-phosphate microorganism, the ppk gene from E. coli was inserted to the broad-host-range
plasmid pBBRIMCS-2 to form plasmid pBBRIMCS-2-ppk . The complete ppk gene with promoter and terminator sequences from pBBR1IMCS-
2-ppk was then cloned and inserted to suicide plasmid pUTmini-TnS to form plasmid pUTmini-TnS5-ppk,> which was transformed into
Pseudomonas putida KT2440 by triparental conjugation. Finally, ppk gene was integrated into the chromosomal DNA of KT2440. The results of
RT-PCR showed that the selected genetically engineered bacterium KT2440-PPK expressed ppk efficiently, while KT2440 as control expressed
weakly. The results of artificial wastewater treatment showed after 1h inoculation, the concentration of poly-phosphate in KT2440-PPK came to
the maximum approximately 3.05 mg/g, which was 15 times higher than that in KT2440 at the same experimental condition. And KT2440-PPK
can remove more than 90% phosphate in artificial wastewater.
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Pseudomonas putida KT2440CChl"), E . coli DHS5a;
E . coli SM10Cpir) A LB(Luria broth) % 77 5 15 7% .
Pseudomonas putida W55 5L /& 28°C, E . coli 1 E5
IR JE R 37°C . Pseudomonas putida KT2440(C Chl® ) 1
NN pphk 3 N H& & KA TE F BFE . pBRIMCS-2H !
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WD TR . 2 M TR B ERE S 0 Kan 10 pg/mlLs
Amp 50 pg/mL; Chl 25 pig/ml.. A< 5256 Jit T B 25 70 B
FEIR UL K I TAKARA® (JAPAND .
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P3G pphk BEDH T4 3L DA L PCR SN IE [0 51 4) -
5'-ATG CAG ATG GGT CAG GAA AAG CTA TAC AT-
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ATT TGA-3'. PCR X I 2% 1 4 : 95°C TRAZ PE 5 mins
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¥ E. coli DHSa AT 5. 48 HCHE 20 J5OkE, 1F 0 £
B W& AT Nou | BE V1AL s 10514 . 1B 10 51 4): 57
GCG GCC GCC GIT GCG TCG CGG TGC A-3
(Not 1 )s I 51 #: 5'-GCG GCC GCT GAG CGG
GAC TGT GGG GTT-3'(Not 1 ). PCR X N F2J¥: 95°C
TRAZE 5 mins 94°CAE 1 30 s, 60°CIB K 45 5, 72°C K
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TP AR 2 s AL s R 2k TR B B &
Not 1 B V) 5 ¥ N %% B 5~ JFORE pUTmini-TnS . #3 £ 5
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P @MA 0.5 mL Z& 1K A4, 6 000 /min Z50 15
min, T ARAE 1 G O EIEW I 3 mL /K &
i, 12 000 r/min %> 30 min, 3% EIE W © ¥ DITED)



10 34 A 2 P A5 « SRl 8k i DAL (B o () B 5 AIRA 3013

METSE M 2 mL 280K, B0 1 mL AR EFE,
3 1 mLAE 9 & I 1 mL 2 mol/L HCL, 100°C
KB I 15 min, P pH R OFAE S
FIAS IFELE 700 nm A0 FAH S Lh (o kil s . 55 7 b
TR 6 25 5 X I 5 ELF%AE AE 700 nm A0 H 4H ¥ Lk €8
P ARG A 3 U TR AR R
R CUP M « 7 ERR R4 R UAT ¢

2 FER5SH

2.1 #HEWESES

it PCR ¥ 38 ppk K5DK, DNA W7 & W, PCR
JITAS v B e HE I pple JE TR SE A I B A . HL )y
Y15 E. coli 1) ppk ZERIFBIAHE . BT ppk HEP 75
A UKL pBBRIMCS-2 % we B A7 i LB UIAL 1. L RE
KA RV T4 ppk HERIFE N pBBRIMCS-2. %
ppk FERIEATBEIR AL , X ORI UEAT 25 B AL . R 5 ik
AT , A7 000k G JTURE 1) B 32, B2 v 2 ORIV
I L AR R DK EE 4L ORE pBBR1MCS-2- ppk
AL E) DHSa . FE I 58 B I > 36 W) PCR 7 9 1%
D4 N2 JFURL pBBRIMCS-2 ] EcoR 'V AV A1

i PCR A\ pBBRIMCS-2-ppk 4 34 th 75 7 2
AT JG B)) 7 F1 2% 1k 1 1) ppk HE R 20, 6 FE 96 N
pUTmini-Tn5 1) Nor 1 W D) 47 r . $kHCE v [ I 7 3
W ppk 5505 S48 AN 2] mini-TnS 4 )8 7 7 21 55 41
Fi pUTmini-TnS-ppk . 3R 5 & = 58 & & AL 3
Pseudomonas putida KT2440 "1 335 2 Pseudomonas
putida KT2440 ) DNA . ppk FE IR 52 2 5K 7 JFURL
pBRIMCS-2 b5 3 8)) 1 B W ¥ BE % 71 Pseudomonas
putida KT2440 Hid &R H H ppk 25 H BAG H 5
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Fig.2  Varies of poly-P concentration in the gene engineering bacteria
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Fig.3 Varies of phosphate concentrations in artificial wastewater
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