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Cloning and Primary Expression of the Gene
Encoding pfu DNA Polymerases
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Abstract The gene encoding the Pyrococcus furiosus hyperthermophilic DNA polymerases pfu  was cloned
and primarily expressed in Escherichia coli by the molecular cloning technology. The gene showed a 2.3 kb
fragment in agarose gel electrophoresis. The recombinant enzyme amplified an 800 bp DNA fragment success-
fully.

Key words pfu DNA polymerases molecular cloning polymerases chain reaction

DNA EC2.7.7.7 DNA PCR . Pyrococcus furiosus  pfu
100 DNA DNA
DNA 3'—5' Taq
DNA PCR 10
o0 2 Kb DNA
PCR Taq 2.
PCR DNA Py-
Taq Thermus aquaticus rococcus furiosus DNA
PCR
DNA . Taq 5'—3'
3'—5'
2000 - 04 -27 2000 - 11 -21.

1970 -



30 20
300 pL.  pH 8  Tris-HCI
1 100 mg/mL Triton X-100 0.1%
30 pL 30 min
1.1 EP 80 C 30 min 5 min
Pyrococcus furiosus 4 C 10 000 ¢ 10 min
Escherichia coliDH5« R™ M~ Amp® Tc¢* EP -20C .
pUC19 1.2.4 10 pLL
BamHI PCR PCR 800 bp
PCR 1
Tag DNA TADNA PCR
CIAP PROMEGA
EMBL  DDBJ Pyrococcus furiosus
DNA N-
PCR A B. 132 by
A 5'-TGAAGGATCCCCCAGTCGCT -
GTAACC-3'
B 5'-CTGGTGGATCCTGCTCAGTT
GTTCTTTCA-3' sl
LB NaCl 10 ¢ 10 ¢
5¢g 2g  S5mol/L  NaOH pH 7.
0 1L
A.ADNA /Hind Il B. DNA
1.2 C. Taq DNA
1.2.1 PCR 0.5 mL Eppendorf 1 PCR
10 PCR 10 pL 1. Fig.1 Agarose gel electrophoresis of PCR product
25 mmol/L MgClL 5 pL. 2.5 mmol/L dNTPs 10 pL
10 pmol/L A B 2uL 100 2
pl 95 °C 10 min Tag DNA
1~2 PCR 94°C50s 2.1 pfu
54°C 90's 72 °C 3 min 35 72 C PCR 2.3 kb DNA pfu
10 min. 95 C
1.2.2 pUC19 PCR
BamHI CIAP PCR .
PCR BamHI 1:2 2.2
DH54. BamHI 2.3 kb
BamHI 2.3 Kb DNA 15 C 12 h Ecoli DH5«
DNA E. coli 50 pg/mL 0.5 mmol/L IPTG
o 40 pg X-gal
3 . 2.
1.2.3 3kb DNA
4 2.3
20ml. LB 10 gL PCR
37 C 12h. 300 L 30 ml. LB Tag 2.3 kb !
IPTG 30 p.L PCR
37 C 4h 50009 10 min DNA



1 DNA it 31

Pyrococcus
Sfuriosus 100 C
Taq pfu pfu
800 bp  DNA DNA
pfu Taq
pfu plu
DNA plu
pUC19
plu
pfu
plu plu
pKK-233
DNA h
DNA

CLINE J BRAMAN J HOREFE H. PCR fidelity of pf DNA polymerase and other thermostable DNA polymerases J . Nucleic Acids
Res 1996 24 3546 ~ 3551.

TAKAGI M NISHIOKA M KAKIHARA H et al. Characterization of DNA polymerase from Pyrococcus sp . Strain KODI1 and its ap-
plication to PCR J . Appl Environ Microbiol 1997 63 4504 ~ 4510.

SAMBROOK J FRITSCH E F MANIATIS T. Molecular cloning A laboratory Manual M . New York Cold Spring Harbor Laboratory
Press 1989.

GUO Qiang — dong CLAIRE VIEILLE ALEXEI SAVCHENKO et al. Cloning sequencing and expression of the gene encoding ex-
tracellular a-amylase from Pyrococcus furiosus and biochemical characterization of the recombinant enzyme J . Appl Environ Microbi-
ol 1997 63 3569 ~ 3576.



