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Pseudomonas putida GM6

( ppk)

1
( 210095)
Pseudomonas putida GVI6 (polyphos-
phate kinase , ppk) ppk ,
DNA ppk ( 528 bp) (Sf-formed adap-
tor PCR ,SEFA- FCR) , OMIGA ORFs, pok
2 220 bp (GerBank accesson number DQ133537) E cdi BL21
(DE3)/ pET29a ppk  IPTG 3h 81 kDa 12 h
80 %( 18 %) , 40 % ppk
E cdli , E cdi poly-P
; PRk ; (SEFA-PCR)
S154. 39 A
( Enhanced Biologicad Phogphorus ,
Removal ,EBPR) : (PAB) (5 7 Qvi6
poly-P BPR ( Pseudomonas putida) poly-P
, EBPR , PAB (' ppk) :
poly-P . poly-P
, , BPR 1
10 ,
) PABs 1.1
, poly-P 1.1.1 ( Pseudomonas
pok  ppx putida) GVI6 (GerBank Accesson number No. DQ133506)
BPR pET29a E. cdi BL21
1.1.2
(1.2] T4 DNA Tagq DNA La Taq DNA
) 4 dNTP TaKaRa
RIyP  1.1.3 LB
(8l :
poly-P , E cdi poly-P 0.3g 0.1g¢ 0.01 g CH;GOONa 0. 15
PPK , (PATP <nADP +poly - P,) g Nad 0.05 g Ko HFO,0.05 g Mg0s- 2H,0 0. 15 g
(341 NH,Q 0.18 g H0 1 000 mi‘®!
* (2004007) (BS2003028)
"
(2982 ), , Email :db @njau. edu. cn
:2006- 03- 31; :2006 - 07 - 17



728

44

1.2
DNA ( )
DNA ( )
[8] ,DNA
1.3 ppk PCR
( Pseudomonas puti-
da) KT2440 ( Pseudomon as aerugi-

nosa) PAOL  ppk

CACCGALCTARAAGRACCAG, CG
GAACTGGTARCAQRCCC T; Pseudomonas putida GVI6

DNA , PCR . :94 5
mn;94 1mn,59 1mn,72 1mn,30 ;

72 10 min;PCR MJ PT200 PCR

1.4 SEFA-PCR
(Sdif- Formed Adaptor PCR,

SEFA- PCR) PCR
: DNA (
6 kb)
SEFA- PCR (3 ) :3P1:

ACCTTTGCCCGGRAACAGAOC(Tm =73 ) ;392:CC
CTTGCCCGCATCAGCGAAC (Tm = 70 ) ; 3Hemi- P3:
CACGGCCACGTTGAC, NNN, NNN, NNN, GCGATC
(Tm=55 ) (5" )
;51 : TCGA GRBOCGATCGGGGTATG(Tm =74 ) ;
592: GTCGCGAAATAGCECCECAC (Tm = 72 ) ;
5Hemi- $3: GTCGTCCAGTTGCGG, NNN , NNN , NNN
AAGCGG(Tm=50 )
SEFA- PCR :PCR :1.5M1
2x &C buffer 1,151 254 mol L™ *Mf* ,2.5p1 2.5
mol L™ *dNTPs 0. 4p | 250 ol L ™ *Hemi- $3,0. 150 |
5Um 'LaTaq,1M| ( Pseudomonas putida GVI6

DNA) , 15pl  PCR ;94 1 min;

94 30s,40 3mn, 0.2
70 70 5mn PCR 0.4p1 25unol L1
$1 PCR, 94 30 s,
70 5.5 mn,25 8
PCR:94 30s,70 5.5min,2 ;94 30 s,
5 30s,1 ;8 PCR 70

5mn

SEFA-PCR :PCR ;1.5

2x GC bufer 1,1.541 25pnol L™ *Md?* ,2.511 2.5

mol L™ dNTPs,0. 441 25pnol L™ '92,0.15u1 5

Um LaTaq,0. 2501 PCR ,
1541 PCR 94 1mn,94 30s,63 30s,
72 5mn,33 ;72 10 mint™!
1.5
SEFA- PCR ,
pMD18- T , E. coli DH®
, IPTG X-gd LB( 100 mgL ‘Anp)

OMIGA

ORF
1.6 ppk
1.6.1 ppk
ppk , ppk Nde

Hind : :

GAATTCATATGAATACCGAA GTACTCACTGA ;
: GAATTAA GCTTAACGCGCGGICAGGATCG
PCR ;2.5 2x GC bufer 1,1.541
25U nol L™ *Mg?* ,2p1 2.5 mol L™ dNTPs,
0.541,0.341 5U m 'La- Taq,1y|
domonas putida GVI6  DNA) |,
94 5mn;94 1mn;59
30 ;72 10 min
1.6.2 ppk PCR
Nde Hind
pET29a ,
E. coli DH®
( 50pug m 'Kan) 37 ,
DNA, Nde /Hind ,
DNA

1.6.3 ppk

( Pseur
25u1 PCR
1mn;72 3 mn;

PET29a/ ppk
3m LB

1.6.4 ppk
pET29a ppk
E coi BL21(DE3) LB
(500 gm *Kan) 50 m LB
37 200rmn?! , 3%
LB 37 3h
ODso 0.6, IPTG 1mmol L1,
4.5h, 1h 1 000U | ,
, DSPAGE ,
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1.6.5 DS (DS PAGE) 1 000 bp ORF ,
[11] 3 5 pok

1.6.6
E. coli BL21/ pET29% ppk

E. coli BL21/ pET29a LB 37
130 H
[12] 3 ,
2
2.1 ppk
Pseudomonas aeruginosa  ppk
, 528 bp
(1 ) 546 1044 bp )
86 % 2 SEFA-PCR
Hg 2 Agose gd dectrophoress o SEFA-PCRfirg sep resut
MA-Hind dges  DNA merker;5 3 35
MA-Hind dges  DNA marker; 5 3 end anplificationdf gep 1; 3 5
end anplification of gep 1
ll)fﬂhp
2.2kb 2kb
700 bp
500 bp
392 bp
2027bp 2.1kb
1 ppk
Fg 1 Agos gd dectrophoress o the ppk gene fragment
ma: £ X174-Hnc dget
3 SEFA-PCR
2.2  ppk Fig 3 Agose gd dectrophoreds of SEFA-PCR second dep
prk anplification product
SEFA-PCR - & 391 5% 33
. , M:DL2000 diges ;maA-Hind  diged
33)2 ) 3 3)3 o ] 53)1 53)2 5 5 end anplification of gep 2; 3 3' end anplification of gep 2;
S5Hem- 3, Pseudomonas putida GVI6 DNA M:DL2000 digest; maA-Hind  digest
SEFA-PCR ,
2 2.3 ppk
3 , Pseudomonas putida GVI6 ppk
2 kb ( 3 , OMIGA
), 3 2.1 kb,5 : ppk 2220 bp

2.2 kb, Pok HemB , 1119 bp
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Pseudomonas putida GVI6 ppk Pseudomonas putida GVI6  DNA ,  PCR
ppk , Pseu- ( 4 ) PCR
domonas putida KT2440 82 %, Pseur ,
domonas aeruginosa PAO1 79 %, Pseur 2.2kb( 4 ),
domonas syringae 84 %, Kletsidla aerogeness 45 %,
Neisseria meningitidis 63 %, Acinetobacter . ADPL
53%, Escherichiacdi KIZ2MGL655 22 %
m< L
Pseudomonas putida KT2440
89 %, Pseudomonas aeruginosa PAOL 2
80 % ,Acinetobacter . ADPL 58 %, Escherichia cdli
KI22MGI655 33 %
2.4  ppk E. coli BL21
2.4.1 PCR (ppk)
OMIGA prk ; 4 px
((GenBank  accesson  number Fig 4 Agose gd dedtrophoressof ppk gene amplified and redaimed 1:
DQ133537) , , 2220 Pk 3 M:MakerA-Hind  dgeg;4,5:pk  PCR
, 740 2 PCR 1:Redamed product & ppk gene; 3, M:Marker A-Hind
’ 5’ - 5 - GAATTCAIATGAAT dges; 4,5: PCR anplified fragment of ppk gene
ACCGAGIACTCACT -3, Nde 2 4.2
;3 (5 - AATIRAGCTIARACGCECGGICAGG AT Nde Hind
CG3 , Hnd |,
pET2% 5
GM6
PCR
Hind 111 Nde 1
¥
ppk
Nde I ,Hind ITT
]
ppk
Nde I,
Hind ITT
T4 DNA Ligase
Hind 111
ppk
Nde |
pET29a-ppk
5 pET2%- ppk

Fg 5 doningd the coding area o ppk and congruction of recombinant expresson plagrid pET29%a ppk
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,RNA ,
) 6 6 coli , DNA
BL21(DE3)/ pET29r ppk IPTG 3h
81 kDa
2.4.3
116.0kDa
18 %, 12 h 66.2kDa
o .
80 % PPk E cdi 45.0kDa
: E cdi poly-P : 35.0kD
25.0kDa
6 DSPAGE
Fg 6 SDSPAGEd the expresion o E. cdi BL21(DE3)/pET9a
pokA B ,C :E cdi BL21, E cdi BL21/ pET2%9a E cdi
, BL21/ pET29a ppk ; M: 9VI0431; D, E,F
[13] E odi BL2Y pET29 ppk 3h4h 45h;GH,I
: E cdi BL2V pET29a 3h,4h 4.5 h A,B,C:
' E odi BL21, E cdi BL2U/pET2% and E cdi BL21/ pET2%a pk
y without induction; M: SM0431; D ,E,F: E cdi BL21/ pET29% ppk it
ducedfor 3h,4 hand 4.5 h repectively; G,H,l: E cdi BL2l/ pET29a
inducedor 3 h 4 h and 4.5 h ,repectivd
, ATP Y
—m— pET29ajOD,,  OD,,,. for pET2%
—— pET29a-ppk#OD,, OD,, for pET29a-ppk
—h— pET29aggJ:3§g&ﬁm )EPhosphorus concentration in solution treated with strain pET2%
—@— pET29a-ppk# L% Wik & Phosphorus concentration in solution treated with strain pET29a-ppk
121 416
414
1.0}
q12 £
g 2
E B
g 038 410 ‘%.TA
a - 2’2
o ﬁ.‘:l e
06 b {s &EE
& £iE
® 16 d§3
04 = a
8
44 5
02 F
512
0 1 1 L 1 1 1 0
0 1 2 3 5 6 8 10 12
R 3% ) Culture time (h)

FHg 7 Gowthd eqresion grain and its cgacity d removing phogphorus in syrthetic wasteneter
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( ppk)
(k) ATP '
ppk
ATP
(PPX)
(PAN)
Pseudomonas putida GVI6 ppk
pPET29a- ppk E. codi
BL21 ,
80 %, [14] 40 %
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CLONING AND EXPRESSION OF POLYPHOSPHATE
KINASE GENE FROM PSEUDOMONAS PUTIDA GM6

QuanLibo GCa Tianming Li Bo Hedian Li Shunpeng Cui ZhongiJr
( Key Lab d Microbidogical Enginesring of Agricultural Ervironment , Ministry o Agriculture,

Cdlege d Life Sdence, Nanjing Agricultural University , Nanjing 210095, China)

Abstract

A drain o high-dficiency phogphorus accumuleting bacteria ,idertified as Pseudomonas putida GVI6 ,was used

as research object from which polyphogphate kinase gene was cloned and its roles in the phogphate trangoort sysem verified. A
528-bp fragment of ppk gene was success ully anplified firgly from GVI6 geromic DNA using sef designed primers correspond ng
to the well-conserved regons o reported ppk gene sequences. Then its upstream and downgtream sequences were cloned with the
technique of self-formed adaptor PCR(SEFA- PCR) . Three anplified sequences were put together and andyzed usng the OMIGA
program(verson 2.0) ,and operon of the conplete ppk gene ca. 2 220 bp was obtained (it has been deposited in the GenBank
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database under accesson number DQ133537) . The condructed recombinant expresson srain of ppk gene E. cdi BL21(DE3)/
PET29 ppk was induced with IPTGfor three hours ,and expresson product ,81 kDa in nmolecuar weight \wasobserved. The drain
renoved 80 % of the phogphorusin the ol ution while the CK grainonly 18 % in 12 h. Its P renoving cgpacity ,nmore than 40 %,
the o-far reported highed rate ,indicates excessve expresson of ppk genein E. cdi ,whichwould lead to accumulation of a grest
ded o poly-Pin E. cdi invivo,and renovad of alarge anmount of phosphate from the medi um.

Key words PRolyphogphate kinase ; ppk upstream and downstream sequences ; Seif-formed adaptor PCR(SEFA- PCR)



