Studies on the Structural Modification of Herpes
Simplex Virus type 1 Genome in the Central
Nervous System of Latently Infected Mice
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phate; IR, internal repeat region of long segment ; IRs, internal repeat region of short
segment ; Kb, kilo basepairs; LS, long and short segments ; OD, optical density ; SBE, sugar
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bromophenol blue electrophoresis buffer ; SDS, sodium dodecyl sulfate ; TR, terminal
repeat region of long segment; TRs, terminal repeat region of long segment ; U, long
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Fig.1. Map location of HSV-1 BamHI fragments cloned in this study. Hatched rectangulars
represent the cloned BamHI fragments located on the prototype HSV-1 genome. The middle part
of this figure illustrates the genome structure of HSV-1 DNA. The U, and Us indicate a long
unique region and a short unique region, respectively. The TR, TRs, IR, and IRs indicate
terminal repeat (TR) regions and internal repeat (IR) regions which connect the two unique regions.
The top line shows map unit of HSV-1 genome (Imap unit is equivalent to 163Kb).
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Fig.2. Agarose gel electrophoresis of cloned
BamHI fragments. The recombinat DNAs,
containing fragment A, C, D, J. K, and K, were
digested with BamHI and electrophoresed on a 0.
8% agarose gel. Purified HSV-1 (HF) DNA was
digested with BamHI and electrophoresed in
parallel as a reference. The gel was stained
with ethidium bromide and visualized with ultra-
violet illumination. Position of various Hind Il
fragments of pharge lamda DNA, running in
parallel as size markers, are given on the right
side of the photograph. The arrow indicates the
linearized pAT153, separated in the gel. The
white arrowhead indicates an extra DNA frag-
ment that was cloned together with the A
fragment.
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Fig.3. Blot hybridization of cloned HSV-1 BamHI fragments to mouse cell DNA.
Mouse cell (L-929) DNA (10 xg) (lanes 1, 3, 5 and 7) and HSV-1 DNA (250 pg) plus
the cell DNA (10 xg) (lanes 2, 4, 6 and 8) were digested with BamHI. The digests
were electrophoresed in a 196 agarose gel and transferred to a nitrocellulose filter.
The filter was hybridized to **P-labeled BamHI A, C, D, or K, fragment.
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Fig. 4. Detection of the HSV-1 DNA sequences from cerebral cortices of latently

infected mice. Sample DNAs were individually extracted from cerebral cortices of
the mice with dermal recurrent lesions (lanes 4, 5, 6, 7, 8 and 9), the mice without
such lesions (lanes 10, 11, 12, 13, 14 and 15) and noninfected mouse (lane 3).
Reconstructed DN As, containing mouse cell DNA (5 xg) and HSV-1 DNA (12.5 pg
and 1.25 pg), correspond to 0.1 and 0.01 copy per cell respectively (lanes 1 and 2).
Each of the sample DNAs (5 ug) and the reconstructed DNA was digested with
restriction enzyme BamH]I, electroporesed on a 19 agarose gel, trasferred to a
nitrocellulose filter and hybridized to 3?P-labeled BbmHI-C fragment. The C on the
right side of the photograph indicates the detected BamHI-C fragment in those
DNAs. The 4Kb denotes the size of the another detected DNA fragment from
latently infected mice. (The size of this fragment is estimated in comparison with
those of various Hind III digests of pharge lamda DNA that were electrophoresed in
parallel.).
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Fig.5. Detection of the HSV-1 DNA sequence from brain stems of latently infected

BEEOMT CHFOFEERIEENZEDONI, ¢
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mice. Details are the same as shown in the legend of Fig. 4 except the brain stems

were used.
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Fig.6. Detection of the HSV-1 DNA sequence
from trigeminal ganglia of latently infected mice.
Sample DNAs were individually extracted from
bilateral trigeminal ganglia of the mice, which
had shown dermal recurrent lesions (lanes 4, 5, 6,
7 and 8) and of noninfected mouse (lane 3).
Reconstructed DNAs, containing mouse cell
DNA (5 ug) and HSV DNA (125 pg and 12.5 pg),
correspond to 1 and 0.1 copy per cell (lanes 1 and
2), respectivaly. Each of the sample DNAs (5
«g) and the reconstructed DNAs were digested
with BamHI, electrophoresed on a 1% agarose
gel, trasferred to a nitrocellulose filter and
hybridized to *2P-labeled HSV BamHI-C frag-
ment. The C on the right side of the photograph
indicates the detected C fragment in those DN As.
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Abstract

The presence of structurally modified herpes simplex virus type 1 (HSV-1) genomes was
examined in the central nervous system (CNS) of latently infected mice. The amount of the HSV-
1 genome in CNS was also compared between mice with and without recurrent dermal lesions.
HSV infection was carried out by corneal inoculation with the HF strain. The establishment of
latent infection in the trigeminal ganglia of those mice was proved by the rescue of active virus in
the co-cultivation of the minced tissues with virus sensitive cells. DNAs were extracted from
individual mice tissues and digested with the restriction enzyme BamHI. The digests were
electrophoresed on an agarose gel, transferred to a nitrocellulose filter according to Southern
method and hybridized to 32P-labeled cloned BamHI-C fragment, which is located on the U_
region of the HSV-1 genome. The BamHI-C fragment was confirmed not to hybridize to mouse
cell DNA. The results are as follows. The viral BamHI-C fragment and its shortened fragment
(4Kb fragment) were detected from the cerebral cortices and brain stems of almost all the latently
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infected mice. In contrast, this shortened fragment was not detected from the trigeminal ganglia.
The amount of detected BamHI-C fragment was higher in the cerebral cortices of the mice with
dermal HSV recurrence than those without recurrence. The detection of the shortened fragment
suggests that some of the HSV-1 DNAs in CNS of latently infected mice are subjected to a
structural modification on the U, region of the genome. The increase in amount of BamHI-C
fragment shows a possibility that the HSV-1 genome in CNS accumulates with the viral replication
on HSYV recurrence.




