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Abstract ATP sulfurylase ATPS EC 2.7.7.4 reversibly catalyzes the reaction between ATP and sulfate to produce APS and
pyrophosphate PPi  and has been used in pyrosequencing. The gene coding ATP sulfurylase was amplified from the genomic
DNA of Saccharomyces cerevisias CICC 1202  and cloned into prokaryotic expression plasmid pET28a + to provide a
recombinant expression plasmid pET28a + -ATPS. Upon IPTG induction ATP sulfurylase was produced by E. coli BI21

DE3  harboring the recombinant expression plasmid pET28a + -ATPS. The relative molecular weight of recombinant ATP
sulfurylase with His tag was about 60kD. The recombinant ATP sulfurylase with electrophoretic pure grade was obtained only by
two purification steps His+ Bind Resin affinity chromatography and ultrafiltration. The specific activity of the purified
recombinant ATP sulfurylase was as high as 5.1 x 10*u/mg. The successful application of the enzyme in pyrosequencing was also

demostrated .

Key words ATP sulfurylase Saccharomyces cerevisias expression purification pyrosequencing

ATP- ATP sulfurylase ATPS EC
2.7.7.4 ATPS

Received November 28 2006 Accepted December 31 2006.
This work was supported by the grant from the National Natural Science Foundation of China No.30470454 .
* Corresponding author. Tel —+ 86-25-84514223 Fax + 86-25-84514223 E-mail ghzhou@nju. edu.cn

No. 30470454 © hERE M D R EATIE S4EE8 http://journals. im. ac. cn



624

Chinese Journal of Biotechnology

2007 Vol.23 No.4

ATPS
5'- APS
PPi :
> ATPS
APS  PPi
ATP
ATP + 80, «—>APS + PPi
ATPS } N

ATPS

ATPS 27

ATPS

ATPS
PPi 10

13

RNA " DNA ?

ATPS
pSVL*®

Novagen pET28a +
His-6
pET28a +

His tag

ATPS

pyrosequencing

1.1

ATP

ATPS

ATPS

DNA

pCRII’

ATPS

Saccharomyces cerevisias CICC 1202

BL21 DE3 pET28a +
1.2
Taq DNA
A-EcoT14 1 digest DNA Marker

Klenow exo~

Apyrase Sigma
Oxoid

His Bind Resin

0.5mL

Promega

Amresco

Novagen

E. coli

T4 DNA
Marker PCR
TaKaRa d-
DNA polymerase

IPTG Lysozyme
His Bind Columns
10K

© PERFRHE DRI TIK S SHIER

Millipore
1.3
1.3.1 pET28a + -ATPS
DNA -

ATPS

Cherest
MET3 *
pET28a +
ATPS-P1  5'-GTGTGTGGATCC ATGCCTGCTCCTC
ACGGTGGTA-3’ BamH |
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2.5mmol/L. dNTP 2.0pL 25mmol/L Mg™* 1.5uL
10pmol/pL.  1pl Su Tag polymerase  TaKaRa
0.125pL DNA  200ng 94C
3min 94°C 10s 58°C 20s 72°C 90s 30
72°C Tmin PCR PCR
BamH 1  Hindlll
pET28a + E. coli
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1.3.5 15 ATPS

ATPS
0.1mol/L. Tris-Ac  pH

7.75 0.5mmol/L EDTA Smmol/L. Mg Ac , 0.4mg/mL

PVP 0.02% BSA Immol/L DIT 4pmol/L APS
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DNA PCR
ATPS 1 PCR pET28a
+ BamH [ Hind Nl
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ATPS
" pET28a + -ATPS

~—1597bp

1 PCR
Fig.1 Electrophoresis analysis of PCR products
M A-Eco T141 digest DNA marker 1 PCR products of ATPS gene.

2 pET28a + -ATPS
Fig.2
recombinant plasmid pET28a + -ATPS
M A-Eco T141 digest DNA marker 1 PCR products of ATPS gene 2
pET28a + -ATPS digested with BamH 1 and Hindlll 3 pET28a +
digested with BamH | and Hindlll .

Restriction enzyme digestion analysis of

2.2 ATPS
pET28a + -ATPS

E. coli BI21 DE3 IPTG
SDS-PAGE
] 3
pET28a + -ATPS pET28a + -
ATPS 60kD
pET28a + His-
Tag  T7-Tag 3.5kD ATPS
57kD
3 ATPS  E. coli BL DE3
SDS-PAGE
Fig.3 SDS-PAGE analysis of recombinant ATPS
expressed in E. coli BL. DE3
M protein marker 1 total protein of E. coli BL DE3 transformed

with pET28a + -ATPS without IPTG induction 2 ~4 total protein of
E. coli BL DE3 transformed with pET28a + -ATPS after being
induced with IPTG of 1h 3h and 5h respectively.

2.3 ATPS
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Fig.4 SDS-PAGE analysis of expression pattern and

purification of recombinant ATPS

M protein marker 1 total protein of E. coli BL DE3 transformed with
pET28a + -ATPS without IPTG induction 2 total protein of E. coli BL
DE3  transformed with pET28a + -ATPS after being induced with IPTG
for 5Sh 3 supernatant of the lysate of E. coli BI21 DE3  transformed
with pET28a + -ATPS 4 precipitate of the lysate of E. coli BI21
DE3  transformed with pET28a + -ATPS 5 purified recombinant
ATPS 6 commercial ATP sulfurylase from Sigma Chemical Co.

2.4
ATPS
ATP PPi ATP
APS  PPi

0 200 400 600 800 1000
t/s

5 ATPS
Fig.5 Real-time bioluminescent traces for determining the

activity of recombinant ATPS produced in this paper

Fig.6  Real-time bioluminescent traces for determining

the activity of Sigma-ATP

2.5 ATPS
ATPS
PPi
dNTP dNTP
PPi PPi  ATP sulfurylase
APS ATP ATP  Luciferase
Luciferin
dNTP
Polymerase
DNA , + INTP——PPi+ DNA ., 1
. Sulfurylase B
PPi + APS—ATP + SO, 2
Luciferase
ATP + Luciferin + O, AMP + CO, +
Oxyluciferin + PPi + hy 3
Apyrase
ATP + ANTP—"> ADP + dNDP + 2Pi 4
Apyrase
ADP + dNDP —>—> AMP + dNMP + 2Pi 5
DNA
3’ ACTGAACCTTGG
TGACTTGGAACC  dNTPs
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