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dNTP Pyrobest DNA
PCR 94C 1.5 min 50C 1.5
min 72°C 3.0 min 30
72 C 7 min
1.2.3  MutS E. coli AD494
DE3 /pET32a-mutS  E. coli AD494 DE3 / pET32a
100pg/mL
60 pg/ml. LB 37C
1% LB
ODg¢, 0.4 ~0.6 IPTG 1.0
mmol/L, 37°C 3~5h
1.2.4 MuS
pET32a- mutS 500mL LB
50mL
A 5.0 mmol/L. imidazole 0.5mol/L. NaCl
20mmol/I.  Tris-HCl pH 7.9
13 000g x 30min A

Ni** -NTA
mmol/L. imidazole ~ 0.5mol/L. NaCl 20mmol/L Tris-
HCl pH7.9 C 1.0mol/L imidazole 0.5mol/L NaCl
20mmol/L Tris-HCI pH 7.9 C

A B 60

D 50 mmol/L. Tris-HCI pH 7.2

100mmol/L, KCI  1.0mmol/L. DTT  1.0mmol/L. EDTA
24h
1.2.5 SDS-PAGE 10%
R-250 Bio-Rad
Gel Doc2000
1.2.6 MutS Bio-Rad
BSA
1.2.7 MutS MutS
DNA

3
A 5" AATAGTTCTCAGGTTGACGGATCTGGAC-

AC 3" B 5'GTGTCCAGATCCGTCGACCTGAGAACTA-
TT 3" C 5" GTGTCCAGATCCGTCAACCTGAGAACT-
ATT3" A B GT DNA
A C DNA MutS
DNA DNA
E 20mmol/L. Tris-HCl pH 7.6 5.0
mmol/LL MgCl, 0.1 mmol/LL DTT and 0.01 mmol/L
EDTA 30min
50% 10%
100V 90min

180V 90 ~ 120min EB 30 ~ 45min
2
2.1 DNA mutS
Hindlll

/ 1 ori(5434-5889)

Ap(4445-5302)

MutS
PET-32a-MutS
. 8462 bp
ori(3684)
EcoR1
trxA(366-692)
lacl(1171-2250)

<

1 pET32a- mwtS
Fig.1 Structure of the expression vector pET32a- mutS

1 2 3 bp

—15000
—5000

—2500

2 PCR

Fig.2  Agarose gel electrophoresis of PCR products
1.PCR products from 1L genome of E. coli K-12
2. PCR products from 3pL. genome of E. coli K-12
3.DL-15000 DNA marker

DNA mutS
1 E . coli K-12 5'
GAATTCATGAGTGCAATAGAAAATTTCGAC 3’ 5'
AAGCTTTATTTTTATTTGATTCGTCAGTTAT 3’

EcoRl  Hindlll 2.56
kb MutS 2  PCR
polyA T
T4 DNA E . coli DH5a
E . coli DH5a/ pGEM-T-
mutS EcoRl  Hindlll pGEM-T- mutS
mutS pET32a
mutS pET32a-
mutS pET32a-musS E . coli DH5a
E . coli DH50/pET32a- mutS PCR
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3 pET32a- mwtS
Fig.3 Digestion assay of recombinant plasmid pET32a-mutS
1.pET32a-mutS digested with EcoRl 2. pET32a digested with EcoRI
3. pET32a-musS digested with EcoRl and Hindlll 4. pET32a digested
with EcoRI and Hindlll 5.DL-15000 DNA marker

5 muS SDS-PAGE
Fig.5 SDS-PAGE of crude protein extract
1 and 3.The crude protein extract of AD494 DE3 /pET32a after induc-
tion for 3h and 5h respectively 2 and 4.The expressed products of AD494
DE3 /pET32a-mutS after induction for 3h and 5Sh respectively
M. HMW marker

1 2 3

1 2 3 M kD

4 pET32a-muwtS PCR

Fig.4 Agarose gel electrophoresis of PCR products
1.PCR products from plasmid pET32a- mutS
2.PCR products from plasmid pET32a
3.DL-15000 DNA marker

2.2 mutS

pET32a-mutS E. coli AD49%4
DE3 AD494 DE3  /pET32a- 6 MuS - SDS-PAGE
S 500 L LB ah Fig.6 SDS-PAGE of purified MutS protein

1. The product before purifying 2 and 3. Purified MwS protein
1.0mmol/L  IPTG 5h I~
SDS-PAGE 108kD
5 MutS
NP+ MutS
MuiS DNA DNA
SOm. A MutS BSA

13 000g x 30min DNA MutS
A Ni?* -NTA A
BC A His6-MutS N MutS DNA

B 3pg/mL DNA 3pg/mL

C 7 MutS
C DNA DNA
D 24h MutS 0.3 mg/mL
90% 6 DNA DNA

2.3 mutS MutS
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Mg * 2mmol/
L 3 mmol/LL 4 mmol/L. Smmol/L. 6mmol/L. 7mmol/L
Mg * MutS
DNA Mg *
Smmol/L
— Free Duplex
DNA 1 2 3 45 6 7

7 MutS DNA DNA
Fig.7  Comparison of MutS binding activity between

mismatch DNA and paired DNA

—Free Duplex

1. 0.3 mg/mL of MutS binding to paired DNA 2. 0.3mg/mL of
MutS binding to impaired DNA 3. 0.5 mg/mL of MutS binding to paired
DNA 4. 0.5mg/mL of MutS binding to impaired DNA

MutS BSA
DNA 3pg/mL DNA 3pg/
mL 8 MuiS BSA
0.5mg/mL MutS
DNA DNA
BSA DNA DNA
MutS
— Free Duplex
DNA

8 MutS BSA  DNA

Fig.8 Comparison of binding activity between
MutS and BSA binding to DNA
1.MutS binding to mismatch DNA 2. MutS binding to paired DNA
3.BSA binding to mismatch DNA 4.BSA binding to paired DNA

MutS DNA
MutS Mg *
MutS DNA
DNA  3pg/ml.

0.1mg/ml. 0.2mg/mL 0.3mg/mL

0.4mg/mL 0.5mg/mL. 0.6mg/mL.  0.7mg/mL.  MutS
9
MutS DNA
0.5mg/mL
Mg** MutS
10 MutS DNA 3pg/mL

DNA

9
Fig.9 Comparison of binding activity of protein
with different concentration
1 ~ 7. Concentration of MutS is 0.1mg/ml. 0.2mg/ml 0.3mg/mL
0.4mg/mL 0.5mg/mL 0.6mg/ml. 0.7me/mL respectively

1 2 3 4 5 6

— Free Duplex
DNA

10 Mg* MutS

Fig.10 Effect of Mg’ concentration on MutS binding activity
1~ 6. Concentration of Mg* is 2mmol/L 3mmol/L 4mmol/L Smmol/L

6mmol/L. 7mmol/L respectively

3
DNA MutS
PCR  DNA
DNA mutS
E . coli AD494 DE3 /pET32a-mutS T7
pET32a T7
AD494 DE3 IPTG
T7 RNA
T7 T7 RNA
RNA
5 T7
E . coli DH5a E.
coli AD494 DE3
T7 RNA
N
His6
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High Expression and Identification of DNA Mismatch Repair Gene mutS in Escherichia coli
BI Li-Jun' 2 ZHOU Ya-Feng' DENG Jiao-Yu' ZHANG Xian-En'*  ZHANG Cheng-Gang®  Anthony E G Cass’®
' Wuhan Institute of Virology —Chinese Academy of Sciences Wuhan 430071 China
2 Shenyang Institute of Applied Ecology ~ Chinese Academy of Sciences  Shenyang 110015 China
3 Biochemistry Department  Imperial College of Science Tehchnology & Medicine London SWT2AY UK
Abstract DNA mismatch repair gene mutS 2.56kb was PCR modified and cloned into a secretive prokaryotic expression vec-
tor pET32a  + which carries a N-terminal His .tag + and thioredoxin sequence. MutS protein was expressed with high level
after IPTG induction using the strain E. coli AD494 DE3
weight of 108kD which is about 35% of the total bacterial proteins is almost soluble. The expected protein was purified directly
by immobilized metal Ni**

mismatch DNA showed that the expression product can recognize and bind to base-pair mismatch specifically .

. SDS-PAGE revealed that the expected protein with a molecular

chelation affinity chromatography and the purity is over 90% . MutS protein activity verified using

Key words mismatch repair gene mutS expression purified verify
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