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Abstract: Pyruvate phosphate dikinase (PPDK; EC 2.7.9.1) is found in certain microorganisms and plants, and catalyzes the
conversion of AMP, PPi and phosphoenolpyruvate (PEP) to ATP, Pi and pyruvate. Using the genomic DNA of Microbispora rosea
subsp. aerata as the template, a DNA fragment encoding the gene PPDK was amplified by PCR and inserted into the expression
vector pET28a(+), yielding pET28a (+)-PPDK. The E. coli BL21 (DE3) was transformed with the pET28a (+)-PPDK. After inducing
with IPTG, the E. coli BL21 (DE3) [pET28a (+)-PPDK] expressed recombinant PPDK fused to an N-terminal sequence of 6-His Tag.
The molecular weight of PPDK was estimated to be 101 kD by SDS-PAGE. The PPDK was purified by His - Bind Resin affinity
chromatography and ultrafiltration using 10 kD cut-off membrane. The successful application of PPDK in pyrosequencing was also

demonstrated.
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(Trypanosoma cruzi)* (Entamoeba
histolytica)™ , PPDK
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(Clostridium
symbiosum)!®! PPDK
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(Microbispora rosea subsp. acrata, NBRC 14047)
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PPDK
R ATP ADP AMP
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pET28a(+)(Novagen) ,
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PPDK 6-His Tag,
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(Microbispora rosea subsp.
aerata, NBRC 14047)

(NBRC) E. coli BL21(DE3)
pET28a(+)
1.2 iRk
LA Tag DNA 2xLA GC
Buffer T4 DNA A-EcoT14 1 digest DNA
Marker Marker PCR
TaKaRa ; d- , , Klenow (exo0)
DNA polymerase Promega ; Apyrase
Sigma ; Oxoid ;
IPTG Lysozyme Amresco ; His - Bind Resin
His - Bind Columns Novagen ;0.5mL
(10K) Millipore ;
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1.21
[13]
DNA, (4] ,
PPDKP1: 5 “GCGTGAATTCATGCCGAAGT
ACGTT-3 T EcoR 1 ),
PPDKP2: 5 TAACCAAGCTTTTATCGGGTGTCGGA-
3T Hind 111 ) PCR 25 uL
(2xLA GC Buffer I 12.5 puL, 2.5 mmol/L dNTP
4.0 uL, (10 pmol/puL) 1 pL, 5 u LA Tag DNA
0.5 pL, DNA 200 ng),
94°C 5 min, 94°C 30 s, 55°C 30 s, 72°C 3 min, 30
, 72°C EcoRI Hind
11 , pET28a(+)
, E. coli BL21(DE3),

10 min

pET28a(+)-PPDK
1.2.2 PPDK
1%
100 mL LB( 30 pg/mL Kan) , 37°C, 200 r/min
ODggo um 0.6 IPTG(
0.1 mmol/L), 25°C, 200 r/min 5h
1 mL 01 3 5h
, SDS-PAGE(12%) ,
, PBS , 10 mL
(1xBinding Buffer, 100 pg/mL, 0.1%
Triton X-100), 37°C 30 min, 3
1 pL 100
mg/mL.  DNasel RNase, 4°C 30 min
S 4°C, 12 000 r/min

, SDS-PAGE(12%)

20 min,

His - Bind Resin

> Novagen

10000 :
PAGE(12%)
1.2.3

SDS-

PPDK
PPDK
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PEP + PPi + AMP «22X 5 pyruvate + ATP + Pi

Luciferase

ATP + Luciferin + O, «———— Oxyluciferin + AMP + PPi+ CO, + light
PPDK ATP pET28a(+) EcoR Hind I1I
, ( 2 3) PCR ( 2
ATP , PPDK 1) ,
ATP , ; [14]

: 0.1 mol/L PPDK

Tris-Ac(pH 7.75), 0.5 mmol/L EDTA, 5 mmol/L
Mg(Ac),, 0.4 mg/mL PVP, 0.02 % BSA, 1 mmol/L

DTT, 0.4 mmol/L d- , 1.46 ng/mL bp
50 uL (20 mmol/L Hepes,
25 mmol/L (NH4),SOs, 3 mmol/L Mg SO,, 2 mmol/L 1952
DTT, 2 mmol/L PPi, 2 mmol/L PEP, 0.1 mmol/L AMP, 2%
pH 6.8) 1 uL PPDK, 37°C 10 min, 3690
. 1882
3 min, 1 pL , 13%9
925
1.2.4 PPDK
) : 1 EARA pET28a(+)-PPDK MEGHI L7
, 4 dNTP, Fig. 1 Restriction enzyme digestion analysis of
recombinant plasmid pET28a (+)-PPDK
dNTP > DNA M: A-EcoT14 I digest DNA marker; 1: PCR products of PPDK gene;
PPi. PPi PPDK ATP 2: pET28a (+)-PPDK digested with EcoR I and Hind III; 3: pET28a
i ’ (+) digested with EcoR I and Hind III
sulfurylase ATP, ATP  Luciferase
Luciferin \ kD
117.0 — Recombinant
dNTP 3 66.0 PPDK
> 45.0
: 90 u/mL 33.0
Klenow (exo”) DNA polymerase, 2 u/mL Apyrase,
0.1 mol/L Tris-Ac (pH 7.75), 0.5 mmol/L EDTA, 24.0
5 mmol/L Mg(Ac),, 0.4 mg/mL PVP, 0.02% BSA, 18.0
1 mmol/L DTT, 0.4 mmol/L Amp, 0.08 mmol/L. PEP, 14.0
0.4 mmol/L d- , 1.46 ng/mL ,
0.22 w/mL PPDK (5T
CAGACTTTGACCGTA-3) ’ 2 _Eéﬂ PPDK Ekﬂﬁﬁa HRIEH SDS-PAGE S
Fig. 2 SDS-PAGE analysis of recombinant PPDK
, 5t TACGGTCAAAGT-3' expressed in E. coli
M: protein Marker; Lane 1: total protein of E. coli BL(DE3)
2 é:l:% 5 _i/Tj, i/{’_\. transformed with pET28a(+)-PPDK without IPTG induction; Lane
‘n =

2-4: total protein of E. coli BL(DE3) transformed with
pET28a(+)-ATPS after being induced with IPTG of 1h, 3h, and 5h;

2.1 iéﬂi‘%)‘i}ﬁ*ﬂ E'\]#\]E&BH '|$§'E|K§E'\] I’fﬁj‘i respectively; Lane 5: supernatant of the lysate of E. coli BL21(DE3)
transformed with pET28a(+)-PPDK

DNA 2.6 kb (22 E4PPDK MiESEARNEML
2 1) EcoRI HindIII SDS-PAGE 0 1 3 5h
: 2 (2 2, 5 h ,
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101 kD PPDK,
S PPDK ( 2
1~4) PPDK ( 2
5)
His Bind Resin
, 10 60 mmol/L
, 300 mmol/L
s SDS-PAGE
PPDK ( 3
D
kD M I
T EpT————
117.0 ——37491!.-!!!'
66.0 — W
45.0 ——Iib
33.0 —N.
24.0 ——
18.0 — .
14.0 —
3 4i{kfERYIELR PPDK By SDS-PAGE 74

Fig. 3 SDS-PAGE analysis of purified recombinant PPDK
M: protein marker; Lane 1: purified recombinant PPDK

2.3 E%B PPDK B9E MM E

PPDK ,
ATP ,
ATP , ,
PPDK
ATP PPDK
PPDK 37°C, pH 6.8 114
£, B8 =4 1 pmol ATP
PPDK 0.1 u/mg
2.4 =40 PPDK 7R F H B9 Nz
PPDK ,
TCAGACTTTGACCGTA-3 T ),
: 5S'TACGGTCAAAGT-3!
, dNTP
: A-T-G-C-T-G, 4
GACT, dATPoS dTTP
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Fig. 4 Pyrosequencing on an artificial DNA template with
recombinant PPDK
Template: artificially synthesized oligonucleotide(5 “TCAGACTTT
GACCGTA-3 T; Order of ANTP dispensing: A-T-G-C-T-G with the
double dispensing of each dNTP species

3 Hip
PPDK ATP
PPi( ) ATP
AMP
, PPDK
(o 1 , PPDK
AMP,
(8]
PPDK, 6-His
Tag )
[14]
PPDK ,
6-His Tag ) >
PPDK
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