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The identification of an African swine fever gene with
conserved helicase motifs and a striking homology to
herpes virus origin binding protein, UL9
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African swine fever virus (ASFV), the causative agent of African
swine fever in domestic pigs (3, 8, 12), is a large icosahedral
virus with a double stranded DNA genome of 170-190 Kb that
shares many characteristics with poxviruses. Although ASFV and
poxviruses are distinct morphologically, they both replicate in
the cytoplasm, exhibit temporal regulation of gene expression,
and have similar genome structures, which include terminal
inverted repeats, terminal crosslinks, a central conserved region,
and variable regions at each end of the genome (1, 6). In contrast
to the poxviruses, ASFV replication includes a distinct nuclear
stage where early viral DNA replication occurs (5). ASFV is
the sole member of an unnamed family of viruses.
The open reading frame (ORF), LMW6DL (1102 amino

acids), located on the SalI 'C' fragment 0.28 m.u. from the left
terminus of the genome of ASFV isolate Malawi-Lil 20/1 (4)
contains a large central to carboxy terminal region which bears
significant similarity to UL9 of herpes simplex 1-HSV1 (11),
ORF 51 of Varicella Zoster virus-VZV (2), ORF 53 of equine
herpes virus-EHSV (14) and gene 19R of human herpes virus
6-HH6 (9). Furthermore, each of six highly conserved motifs
identified for the helicase superfamily (7) and required for
function of the origin binding protein (UL9) of HSV1 are

conserved in LMW6DL (10). Sequence analysis with the FASTA
algorithm (13) shows LMW6DL most closely related to HH6
(28.5% amino acid identity/341 residues; 51.3% similarity,
FASTA = 289, z = 25.2), followed by VZV (25.9% amino
acid identity/312 residues; 51.7% similarity, FASTA = 177, z
= 15.4), HSV1 (27.5% amino acid identity/325 residues; 50.7%
similarity, FASTA = 126, z = 10.6) and EHSV1 (26.8% amino
acid identity/325 residues; 51.2% similarity, FASTA = 139, z
= 1 1.5). The aligment of each of the six highly conserved motifs
is shown in Figure 1. UL9 of Herpes simplex virus is essential
for viral DNA replication, codes for a protein that specifically
recognizes sequences within the viral origin of replication, and
possesses independent helicase and DNA-dependent ATPase
activities (10). The striking relationship between LMW6DL and
the Herpes virus origin binding protein indicates a possible role
for this gene product in ASFV DNA replication.

GenBank accession no. L12174
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Motif I
10 VVRApUgsGTtaL
7 VVRApUgsG=TtaL
6VVRApgsGTtaL
4 LVRAaNgsGKTtaL
39VVKAqNkiGKTiqL

Motif IV
3SnVcVfsstVsfse
nlclfsstVstke

278 nlclfsstLsfse
237 KLcLfcstVlaAe

KIvIptnsLmeAr

Motif II
190 lNnyDILVLDEVMStI
1 4 lNnyDVLVLDEVMSti.

iDsyDVLILDIVMSVI
tZnyDVLILDZIMSII

4 2 aZpvDLLILDKVESIF
Motif V

300 VLIYTtvVtvGLSFD
33' VIYrtvVtvGLsFD
323 VLVY1tvVtvGLSFD
285 VVYTsvVtvGLSFZ

ILIYTptIsaGVSYZ

Mntif TTT
234 IaMDAtanaqlvD
20 IaMDAtanaqlvD

l IaMDAtVnsqf iD
1ZIaMDAtLtrhvvE
SIG IcLDAnLgnrtyN

Moptif VI
411 GpDMvsvYQsLGRVRKLih
374 GpDMvsvYQsLGRVRTLRk
354 GpDMvsvYQsLGRVRLL11
316 GpDMvsvfQsIGRVRRVid

ScDVetcCQmLGRVRZLKs

Figure 1. Six highly conserved motifs ofDNA and RNA helicases ofLMW6DL.
Residues which are identical to LMW6DL are shown as bold upper case letters,
while conservative substitutions are depicted by upper case letters only. Numbers
to the left indicate the starting amino acid of each motif in the protein. Protein
names are given in the text.
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