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PFU DNA POLYMERASE/PYROCOCCUS FURIOSUS/CRYSTALLIZATION/

X-RAY DATA

The Pyrococcus furiosus thermostable DNA polymerase or Pfu DNA
polymerase is structurally homologous to the family B DNA polymerases. It has been
shown to have the highest fidelity, introducing the lowest amplification errors in PCR
products.  Nevertheless, the structure of Pfu DNA polymerase is unknown.
Understanding of the structural mechamisms and control of its high fidelity, as well as
its thermostability is therefore limited. The objectives of this study were to clone,
express, and purify Pfu DNA polymerase, test its activity, crystallize it and generate the
preliminary X-ray crystallographic data.

The DNA polymerase gene was cloned from P. furiosus genomic DNA into the
pSYS5 plasmid vector, and expressed in Escherichia coli strain Rosetta (DE3) pLysS as
the Hisg-tagged Pfut DNA polymerase with yield of 38 mg/L culture. The proteins was
purified and tested for its activity. The relative activity is 30,000 U/mg protein. The
Hiss-tagged Pfu DNA polymerase was still stable when incubated at 97.5 °C for 23 h
and has higher PCR efficiency than commercial Pfu DNA polymerase. Some loss of
PCR efficiency occurred in the heat-treated protein.

Single crystals of non-heated Hisg-tagged Pfu DNA polymerase were

obtained from a condition containing 12% (w/v) PEG1000, 200 mM ammonium



v
phosphate (monobasic) and diffracted to a resolution limit of only 4 A. On the other
hand, single crystals of heated Hiss-tagged Pfu DNA polymerase were obtained from
10% w/v PEG8000, 100 mM sodium acetate, and 50 mM magnesium acetate. The
crystal diffracted to a resolution limit of 3 A. The unit-cell parameters were determined
asa=919A, b=1268 A, c=884 A, a=90.0°, f=109.1°, and = 90.0° with the
monoclinic space group of C2, which gave Matthew’s coefficient of 2.64 A’Da™ and a
solvent content of 53.5% (v/v).

The preliminary overall structure is basically composed of an N-terminal domain,
Exonuclease domain, and Polymerase domain including the Palm and Fingers
subdomains. The Thumb domain is absent in the structure. Two disulfide bonds are

found in the connection site between the Palm and Fingers subdomains of the structure:

Cys452-Cys466 and Cys530-Cys533.
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