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Abstract

The suid herpesvirus 1 (SHV-1) DNase is an akaline exonuclease and endonuclease,
which exhibits an Escherichia coli RecBCD-like catalytic function. The SHV-1
DNA-binding protein (DBP) promotes the renaturation of complementary single
strands of DNA, which is an essential function for recombinase. To investigate the
functional and physical interactions between SHV-1 DBP and DNase, these proteins
were purified to homogeneity. SHV-1 DBP stimulated the DNase activity, especially
the exonuclease activity, in a dose-dependent fashion. Acetylation of DBP by acetic
anhydride resulted in a loss of DNA-binding ability and a 60% inhibition on the
DNase activity, suggested that DNA-binding ability of SHV-1 DBP was required for
stimulating the DNase activity. SHV-1 DNase behaved in a processve mode;
however, it was converted into a distributive mode in the presence of DBP, implied
that SHV-1 DBP stimulated the dissociation of DNase from DNA substrates. The
physical interaction between DBP and DNase was further analyzed by enzyme-linked
immunosorbent assay, and a significant interaction was observed. Thus, these results
suggested that SHV-1 DBP interacted with SHV-1 DNase and regulated the DNase
activity in vitro.
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DBP DNase
physical interaction SHV-1DBP  DNase
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Number of Number of  Number of total Recombination
white colony  blue colony colony efficiency (%)°
Control® 0 2 0 0
pRD105 783 17250 18033 4.34
pRD105/HSV- 1° 1214 10590 11804 10.30
pRD105/SHV-1° 474 1858 2332 20.33
& Control
b pRD105/HSV-1 pRD105/SHV-1 pRD105 10 m.o.i.

¢ Recombination efficiency
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Recombination
White colonies
No recombination Blue colonies

(A)pRD105 (B)
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| | |
DNase only DBP+DNase Acetic Acetic
anhydride- anhydride-
treated treated E.
DBP+DNase coli SSB
DNase DNase (0.5 pmol)
10 pmol DBP 10 pmol acetic

DNA TCA
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10 pmol of acetic anhydride-treated E. coli SSB
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First layer
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Second layer
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Third layer
Anti-DNase Ab + + + + + + +
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ELISA SHV-1 DBP DNase SHV-1 DNase
(openbar) DBP (close bar) ELISA DBP
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DNase DBP well DBP DNase
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