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Figure 1 (A) Advanced skin lesion in
classic Kaposi's sarcoma (KS) (case 5 in
table 3). Many dark red/purple
macules, plaques, and nodular lesions
were seen and oedema was present.
These lesions are often found in distal
extremities. (B) Histology of AIDS
associated KS (case 9 in table 3). A
mixture of spindle cells and vascular
spaces is seen. The vascular spaces are
irregular and are dissected by bundles
of collagen. Haematoxylin and eosin
staining; original magnification, 6 150.

Figure 2 (A) Histology of granuloma
pyogenicum (case 10 in table 3). Many
rounded anastomosing small vessels
with slightly plump endothelial cells
were found within the oedematous
stroma. Haematoxylin and eosin
staining; original magnification, 6 150.
(B) Histological findings of granuloma
pyogenicum (human herpesvirus 8
(HHV8) positive case; case 12 in

table 3). Typical granuloma
pyogenicum histo?ogy is noted, showing
the anastomosing small vessel
proliferation. Haematoxylin and eosin
staining; original magnification, 6 150.
(C) Same case as in (B); in a small areq,
a lymphoangioma-like pattern is noted.
Haematoxylin and eosin staining;
original magnification, 6 150. (D) Same
case as in (B); in a small area, vascular
spaces dissecting collagen bundles are
seen. Haematoxylin and eosin staining;
original magnification, 6 150.
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HHV8 sequence in HHV8 related tumours
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Figure 3 Demonstration of human herpesvirus 8 (HHV8) in Kaposi's
sarcoma by in situ hybridisation. HHV8 signals (arrowheads) are found
in the cytoplasm and a few nuclei of vascular endothelial cells and
spindle cells (case 5 in table 3).

In the HHVS8 K1 region, eight N-linked glycosylation sites
were highly conserved in all cases, and cysteine residues were
also well conserved, but in Okinawa HHVS, the amino acid at
position 12 in three cases (cases 1, 2, and 3 in table 4 and
fig 4) was tyrosine, that at position 7 in one case (case 1 in
table 4 and fig 4) was phenylalanine, and at 71 in one other
case (cases 3 in table 4 and fig 4) was also phenylalanine. In
the variable region VRI (amino acid positions 52-92) and
VR2 (amino acid positions 191-231), there are many
nucleotide variations and a five amino acid deletion is often
seen in Okinawa genotype II/C HHVS, as shown in fig 4,
although in other genotypes of HHV8 no such deletion was
found.

In the C-terminal region, parts of the immunoreceptor
tyrosine based activation motif (ITAM) was analysed, and
was found to be conserved. Okinawa HHVS8 also shows
nucleotide variations at the ORF26 gene. The nucleotides at
positions 981, 1032, 1055, 1086, 1132, and 1139 in Okinawa
HHV8 ORF26 were C, C, G, T, A, and C, respectively, resulting
in classification as subtype C according to Zong's classifica-
tion of the ORF26 region.”

The nucleotides at 981, 1032, 1055, 1086, and 1139 of the
ORF26 gene of AIDS associated KS (case 9 in table 3) and
both PELs (TY-1 and RM-P1) were C, A, T, C, G, and C and T,
C, G, C, A, and A, respectively. They were thus classified as B
and A subtypes, respectively.

Table 4 Summary of the HHV8 genotype/subtype
analysis
Subtype Subtype
Genotype  (ORF26 of M and

Case Tumour type (K1 region)  region) P alleles
1 Classic KS II/C C M

2 Classic KS Il/C C M

3 Classic KS II/C C M

4 Classic KS ND C M

5 Classic KS ND C M

6 Classic KS ND C M

7 Classic KS ND C M

8 Classic KS ND C M

9 AIDS KS I/A B P

10 PEL I/A A M

11 GP Il/C C M
Control  AIDS PEL 1/C A P

Cases 1-11 are cases No. 1,2, 3,4, 5,6,7,8,9, 19 and 12 in table 3,
respectively.

GP, granuloma pyogenicum; HHV8, human herpesvirus 8; KS, Kaposi's
sarcoma; ND, not determined; PEL, primary effusion lymphoma.
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The gBN and gHM segments were included in the gB and
gH coding sequences. The gBN, gBC and gHM sequences
were well conserved. At the nucleotide level, up to six
variations were noted at position 383 of gBN (case 1 in table 3
showed a six nucleotide variation, but others showed none or
only one nucleotide variation), one at position 534 of gBC,
including 129 bp of non-translated region, and three to 10 at
position 714 of gHM (case 1 in table 3 showed a 10 nucleotide
variation, but others showed only three to four nucleotide
variations). At the amino acid level, one variation was found
at position 127 of gBN (case 1 in table 3), one at position 135
of gBC (cases 1 and 2 in table 3), and two to six at position
238 of gHM (cases 1 and 2 in table 3).

M and P allele analysis of Okinawan resident genotype II/C
HHV8 and genotype I/A of the PEL (RM-P1) revealed the M
type allele. The P type allele was detected in the genotype I
viruses found in AIDS associated KS and control AIDS
associated PEL,.

Figure 4 and table 4 show the results of HHV8 sequence
analysis.

DISCUSSION

In Okinawa, considerable numbers of KS cases have been
reported, and all are infected with HHV8. As reported
previously,' the seroprevalence of HHV8 in Okinawa is
6.5% in the general population. Okinawa consists of many
islands, but the high seropositivity is common among the
islands. The HHV8 found in Okinawan residents was HHV8
type II/C (genotype of the K1 region) and C (subtype of the
ORF26 region) according to the classifications of Meng and
colleagues' ' and Zong et al, respectively.” > However, in
Okinawa type II/C HHVS, slight variations were found when
compared with the reported sequences,' '* ** ** although a five
amino acid deletion at the VR2 region was also noted in a few
HHV8 type II/C cases reported by Meng et al.'’ In the
Okinawan virus, amino acid sequence KDL is characteristi-
cally found in the VR2 and this is considered to resemble the
KDEL sequence of the C-terminal of endoplasmic reticulum
proteins. The ITAM sequence is thought to be conserved at
the C-terminal region. Furthermore, the gB and gH
sequences, which encode hypothetical immune target glyco-
proteins,' are also well conserved. In contrast, the AIDS
associated KS case in our study was infected with a different
HHVS type. In this patient, HIV infection had occurred in the
USA, and infection with HHVS is thought to have taken place
at the same time. The HHVS8 types in the two cases of PEL
were also different from the Okinawan resident type.
However, one of the granuloma pyogenicum cases was
infected with Okinawan resident type HHVS. It is thought
that in Okinawa, HHVS8 genotype II/C/subtype C is prevalent
in the general population.

Analysis of the HHV8 genotypes might clarify the route of
virus infection. As has been reported previously, the two
HHV8 genotypes I/A and II/C are worldwide predominant
strains.' In Asia, in Xinjiang in north western China, which
is surrounded by Mongolia, Russia, Kazakhstan, Kyrgyz, and
India, all KS cases are infected with genotype C (K1 region
classification'?) HHVS8,” and surprisingly, in Uygur people in
Xinjiang, the seropositive rate of HHVS is 46%.”” In mainland
Japan, both strains (I/A and II/C) have been detected.
Recently, Meng ef al reported five Japanese KS cases where
the HHVS8 genotype was I/A and eight where it was II/C." It is
thought that the patients with genotype I/A viruses had been
infected in the USA, at the same time as being infected with
HIV. Furthermore, in the Japanese in Hokkaido, northern
Japan, another viral genotype has been noted. In the USA,
according to the report of Meng ef al,'® genotype I/A
predominates over II/C.
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Case no. Figure 4 Alignment of K1 amino acid
! F Y Q pT T L 2 sequences of Euman herpesvirus 8
2 v 2 ¢ o 2 (HHV8). VR and VR2, varicble regions
4 Y o s 1 u 1and 2 The dots below the sequence
5 v P N L v indicate cysteine residues. Underlining
6 ¥ P L o indicates potential N-linked
Control v Ds 3 glycosylation sites. Cases 1-3, classic
Consensus MFLYVV¢SLAVGFRGLLSLSLLS SPNLCPGVISTPYTLTCLSNASLRPISHYGN DTRLWRLTK Kaposi's sarcoma (KS) (cases 1-3 in
T————— table 3); case 4, AIDS associated KS
1 0 I NALL e i L . a (case 9 in table 3); case 5, RM-P1 cells
2 Q Y LI G HNR ¥p FG (case 19 in table 3); case 6, granuloma
3 Q Y LIF G HNR ve pyogenicum (case 12 in table 3);
4 T YPV A N control, TY-1 cells.
5 T Y PV A
6 Q N LI s G H P YP
Control 11
Consensus PTLTVD TITCNFTCVEQSGHR QSIWITWHAQPVLQTLGAQPSNTVTCGQHVTLYCSTSG N
: VR1 ‘
1 A R L s
2 G A R L s
3 A R L S
4 D v T
5
6 c A R L S I
Control
Consensus NVTVWHLPNGRNETVSQTKYYNFTLMNQTEGCYYCSNGLSSRLSNRICF WARCANITP
1 L TR L M KHL Q
2 L TR L M KDL Q
3 L T TR L M KDL Q
4 VS I RN HF QLP
5 VS I RN HF QLPS v
6 L T TR L M DDL Q L
Control K s
Consensus ETHTVSVSSTTGFRTFSTNSLVNIIHATTHDVVVVKEAKSTN-HIEVHFLVFMTLVALIGTM
L ]
VR2
1
2
3
4
5
6
Control
Consensus CGILGTHFAHC QKQ RDSNKTVPQQLQDY YSLHD

Our present study has revealed that Okinawan resident
classic KS cases are infected with genotype II/C virus, which
is the M subtype of the ORFI15 allelic form, but that the
patient with AIDS associated KS, who was infected with HIV
in the USA, harboured a genotype I/A and P subtype of the
ORF15 allelic form of the virus. This led us to postulate that
many classic KS cases in Okinawa are caused by genotype I/
C HHVS8 infection in the general population.

“The histology of the granuloma pyogenicum cases
infected with HHV8 is slightly different to that of non-
HHV 8 infected cases”

The histology of the KS cases does not differ fundamentally
among the cases infected with different genotypes of the
virus (I and I), although the possibility that strain
differences are associated with different disease states has
been suggested.””*** The histology of the granuloma
pyogenicum cases infected with HHVS is slightly different
to that of non-HHV 8 infected cases—HHV8 was demon-
strated on the spindle cells and vascular endothelial cells in
KS-like lesions, but not in the typical granuloma pyogenicum
lesions. HHV8 was not detected in the inflammatory
pseudotumours, Castleman’s disease cases, and the angio-
sarcoma in our series. However, the Castleman’s disease cases
studied here were not of the multicentric type. In Okinawa,
the seroprevalence of HHV8 is more than four times higher
than that in mainland Japan,'®*° and KS is found more
frequently in Okinawan residents than in mainland
Japanese,”™” but the numbers of Castleman’s disease and
inflammatory pseudotumour cases in Okinawa are no higher

www.iclinpath.com

than those in the mainland. The tumorigenic effect of HHVS
should be studied further. In addition, Katano et al reported
that in KS lesions, latency associated nuclear antigen was
found in large number of cells, and most cells showed latent
infection.” Therefore, study of the state of virus infection in
KS is also needed.

Poole et al have reported that the K1 genes analysed
previously can be categorised into four major subtypes with
distinctive ethnic and geographical associations, which we
believe have probably arisen during the migratory divergence
of modern humans in Palaeolithic times."” Therefore, it is also

Take home messages

o Classic Kaposi’s sarcoma (KS) cases and one granu-
loma pyogenicum case in Okinawa were infected with
human  herpesvirus 8 (HHV8) genotype II/C, also
classified as subtype C

AIDS associated KS and primary effusion lymphoma
were infected with a different HHV8 (genotype 1/A),
similar to that found in the USA

In Okinawa, HHV8 infection is more than four times
higher than in mainland Japan, resulting in a high
prevalence of KS, although the numbers of inflamma-
tory pseudotumours and Castleman’s disease cases are
similar to that found in the mainland

There were no histological differences between the KS
cases infected by the different genotypes
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necessary to analyse HHVS8 in the neighbouring countries in
Asia and the islands of the South Pacific Ocean.

Dilnur ef al have reported that Xinjiang, in China, is the
most endemic area for HHVS8 infection in the world known to
date.” Xinjiang is located at the middle point of the silk road
and the virus may have been transmitted via the migration of
people along this route. More than 100 years ago, Okinawa
was an independent kingdom, and had close relations with
China. The high incidence of KS and the high prevalence of
HHVS8 may reflect in part the previous history of the region.
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