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Figure 1. Representative profiles of the PB and LN samples of case 1. Array
CGH results for case 1 are shown. (A) In the PB sample of case 1, regions of gain
were detected. The log2 ratio of chromosome 3 was 0.53 (arrowhead). The log2
ratios of chromosomes 7 and 8 were the same as for chromosome 3 (dotted line).
(B) In the LN sample of case 1, a log2 ratio imbalance was found. Log2 ratios among
chromosomes 2, 3, 7, 8, and 9 differed. The log2 ratios of chromosome 3 and 7 were
0.41 (arrowhead and dotted line). Arrows show different log2 ratios: chromosome
2 = 0.10, chromosome 8 = 0.25, and chromosome 9 = 0.15.
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57 years (range, 32-74 years). Detailed patient information is provided in
supplemental Table 1 (available on the Blood Web site; see the Supplemen-
tal Materials link at the top of the online article).

Four cell lines, SP-49,° HANK1,19 ATN-1,!! and Jurkat,!?> were also
analyzed. SP-49 is a mantle cell lymphoma cell line, HANK1 is a natural
killer/T-cell lymphoma line, ATN-1 is an ATLL cell line, and Jurkat is a
T-cell lymphoblast-like cell line.

Peripheral blood samples were obtained from the blood of 8 healthy
male donors. PBMCs were isolated by Ficoll-Paque PLUS centrifugation
(GE Healthcare).

DNA extraction

CD4* cells in PB samples were purified using a magnetic-activated
cell-sorting protocol (Miltenyi Biotec). High~molecular-weight DNA was
extracted from CD47 cells, frozen LNs, and from the SP-49, HANKI,
ATN-1, and Jurkat cell lines using standard proteinase K treatment and
phenol-chloroform extraction.’> Normal DNA was obtained from PBMC
samples of 8 healthy male donors.

Oligo-array CGH

Characterization of the genomic aberrations was performed using Agilent
44K Whole Human Genome CGH arrays (Agilent Technologies) contain-
ing 44 000 probes. Procedures for DNA digestion, labeling, hybridization,
scanning, and data analyses were performed according to the manufactur-
er’s protocol (Agilent Technologies).

CGH data analysis

CGH data were extracted from scanned images using Feature Extraction
software (version 10.3; Agilent Technologies). Raw data were transferred to
the Genomic Workbench v5.0 software (Agilent Technologies) for further
analysis. We defined gains and losses over a continuous 15-probe dataset as
a linear log2 ratio average of = 0.05 or = —0.05, respectively, and
microdeletion for a range of 3-15 probes as a linear log2 ratio average
of = —0.4. A detailed explanation of the log2 ratio is available in the
supplemental data. The array CGH data have been deposited in Array-
Express under the accession number E-MEXP-3042.

Southern blot analysis of HTLV-1 integration and TCRy
rearrangement

Integration of the HTLV-1 provirus genome and TCRYy rearrangement were
assayed as described previously.>!# In brief, DNA samples (5 pg) of LNs
were digested with restriction enzymes (Pstl) and electrophoresed through
0.7% agarose gels. The DNA was then transferred onto a Hybond N*
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membrane (Amersham Pharmacia Biotech) and hybridized to randomly
primed ¥2P-labeled DNA probes specific for the HTLV-1 and TCRy genes.
Blots were then washed at the appropriate stringency and visualized by
autoradiography. The HTLV-1 probe comprised a 1.0-kb fragment of the pX
region, which was PCR amplified using the primers 5'-ccacttcccagggtttgga-
cag-3" and 5'-tetgcctctttttcgttaaaaagtagagaaatggg-3’, and the TCRy probe
comprised a 0.6-kb fragment of Jy2.1.}4

Results

Oligo-array CGH analysis against paired samples obtained
from the PB and LNs

In all of the 13 acute-type ATLL cases, genomic aberrations were
detected by oligo-array CGH. Representative profiles of the paired
samples obtained from the PB and LNs in cases 1 and 2 are shown
in Figure 1A and B and Figure 2A and B, respectively.

In the PB sample of case 1, genomic aberration regions showed
a constant log2 ratio. Regions of gain were detected on chromo-
somes 3, 7, and 8. The log2 ratios corresponding to these regions
were 0.53, suggesting that there was no imbalance (Figure 1A
arrowhead). On the other hand, imbalance of the log2 ratio
among chromosomes was found for the LN sample of case 1.
Genomic aberrations of the case 1 LN sample were similar to
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Figure 2. Representative profiles of the PB and LN samples of case 2. The
results for case 2 were more complex than those for case 1. In both the PB and the LN
samples of case 2, a log2 ratio imbalance was found. (A) In the PB sample, the
arrowhead and dotted line indicate the majority of log2 ratios of gain and loss regions. Log2
ratios of the majority of loss regions were —0.82. The log2 ratio of chromosome 4 was
—0.57. (B) In the LN sample, the arrowhead and dotted line indicate the majority of log2
ratios of gain and loss regions. Log? ratios of the majority of loss regions were —0.55. The
log2 ratio of chromosome 4 was ~0.13. Chromosome 7 regions of PB and LN samples
are magnified as Ci and Cii, respectively. (C) Chromosome 7 of the case 2 PB
sample shows complex aberrations (i). This result also indicates a log2 ratio imbalance.
Chromosome 7 of the case 2 LN sample shows more complex aberrations (ii). An arrow
indicates a region (7q11.21-11q.23) without genomic aberration. Ci and Cii suggest that the
genomic profiles of the PB and LN samples differ.
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Table 1. Array CGH results of paired samples of acute-type ATLL

Case Log2 imbalance Genomic profiles of Common aberration regions

no. Genome aberrations PB LN PBand LN between PB and LN ATLL clones

1 + - + different + Multiple subclones
2 + + + different + Muttiple subclones
3 + - - same + Monoclone

4 + + + different + Muttiple subclones
5 + + - different + Multiple subclones
6 + - - same + Monoclone

7 + + + different + Multiple subclones
8 + - + different + Multiple subclones
9 + - + different + Multiple subclones
10 + - + different + Multiple subclones
11 + - - same + Monoclone

12 + - - same + Monoclone

13 + + + different + Multiple subclones
Total 13 (100%) 5 (38.4%) 8 (61.5%) 9 (69.2%) 13 (100%) 9 (69.2%)

+ indicates present; and —, absent.

that of the PB sample. However, the log2 ratios among
chromosomes 2, 3, 7, 8, and 9 differed as follows. Regions of
gain were detected on chromosomes 2, 3, 7, 8, and 9, as shown
by the log2 ratios: chromosome 2 = .10, chromosomes 3 and
7 = 0.41, chromosome 8 = (.25, and chromosome 9 = 0.15
(Figure 1B arrowhead and arrows). The log2 ratio of chromo-
some § was lower than that of chromosomes 3 and 7. Gains of
chromosomes 2 and 9 were detected in the LN sample, but not in
the PB sample. These results indicated that a log2 ratio
imbalance occurred in the LN sample.

Case 2 had a log2 ratio imbalance in both the PB and LN
samples (Figure 2A). The genomic aberrations of the case 2 PB
sample differed from those of the LN sample, as was also found
with case 1. In the case 2 PB sample, regions of loss were detected
on chromosomes 4, 9, and 10, as shown by the log2 ratios:
chromosome 4 = —0.57 (Figure 2A arrow) and chromosomes
9 and 10 = —0.82 (Figure 2A arrowhead and dotted line). In the
case 2 LN sample, regions of loss were also detected on chromo-
somes 4, 9, and 10, as shown by the log2 ratios: chromosome
4 = —0.13 (Figure 2B arrow) and, chromosomes 9 and 10 = —0.55
(Figure 2B arrowhead and dotted line). These data indicated that
both samples had a log2 ratio imbalance. Complex genome
aberrations were found for chromosome 7 in the paired samples
of case 2. Consecutive gain regions were found in the whole of
chromosome 7 of the PB sample (Figure 2Ci, and a region
(7q11.21-11q.23) without genomic aberrations was found in
chromosome 7 of the LN sample (Figure 2Cii arrow).

A log2 ratio imbalance among chromosomes was present in
many other samples of acute-type ATLL, as summarized in Table 1.

Confirmation of log2 ratio imbalance among chromosomes

A log2 ratio imbalance among chromosomes was found in many
ATLL clinical samples. We expected that a log2 ratio imbalance
would indicate the presence of clones with different genomic
aberrations. Therefore, we prepared 2 cell lines, SP-49 and
HANK1, which possess different genomic aberrations. The genomic
DNA of SP-49 was mixed with that of HANK1. We then conducted
oligo-array CGH using the mixed-genomic DNA samples at
various ratios.

Array CGH analysis of the SP-49 genome showed some
genomic aberration regions, which were consistent with the G-band
result that had been reported.” Log2 ratios of all 1-copy gain

regions were 0.55, and log?2 ratios of all 1-copy loss regions were
—0.80. Imbalance of the log2 ratio among the chromosomes was
not found. The same was true for HANKI, in which genomic
aberration regions were consistent with the G-band result that had
been reported and an imbalance of the log2 ratio among the
chromosomes was not found.!?

A representative array CGH result using a mixed-DNA sample
at a ratio of 7:3 (SP-49:HANK1) is shown in Figure 3. The results
showed an imbalance of the log2 ratio among chromosomes. It was
possible to reproduce the log2 ratio imbalance. For example, the
log2 ratios of chromosomes 2pl4-pter, 2q14.3-gter, and 7p were
0.55, 0.15, and 0.46, respectively. These log2 ratios clearly
differed. Furthermore, additional regions with different log2 ratios
were found.

These results indicated that some of the clones present in the
sample that had different genome profiles caused a log2 ratio
imbalance in the array CGH result. The log?2 ratio did not differ in
chromosome 2p, which had a copy region identical to both SP-49
and HANK1.
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Figure 3. Confirmation of log2 ratio imbalance among chromosomes. The
manner in which the log2 ratio imbalance occurred was confirmed. (A) SP-49 showed
no imbalance. Log2 ratios of gain regions were 0.55 (arrowhead and dotted line).
Log2 ratios of loss regions were —0.88 (arrowhead and dotted line). (B) HANK1
showed no imbalance. Log2 ratios of gain regions were 0.55 (arrowhead and
dotted line). (C) Mixed-genomic DNA at a ratio of 7:3 reproduced the log2 ratio
imbalance. The log2 ratio of chromosome 2p14-pter of the mixed DNA sample was
0.55 (arrowhead). Chromosome 2p had a copy region identical to both SP-49 and
HANK1. Arrows indicate the log2 ratio imbalance.
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Figure 4. Log2 ratio reflects the ratio of tumor. The genome profiles of mixed-DNA
samples comprising various ratios were superimposed. Gain was detected in chromosome
7 of all mixed samples, as shown by the log2 ratio: SP-49 = 0.55; 100%, 7:3 = 0.46; 70%,
6:4 = 0.32; 60%, 3:7 = 0.20; 30%. Loss was also detected in chromosome 7 of all mixed
samples as shown by the log2 ratio: Sp-49 = —0.88; 100%, 7:3 = —0.62; 70%,
6:4 = —0.39,60%, 3:7 = —0.14; 30%. Chromosome 2p had a copy region identical to both
SP-49 and HANK1. The log2 ratios never changed in these regions.

Log?2 ratios reflect the ratio of tumor

The genome profiles of mixed-DNA samples comprising various
ratios were superimposed (Figure 4). The ratios of SP-49 to
HANK1 were 7:3, 6:4, and 3:7. These results clearly revealed that
the log2 ratio reflected the ratio of the tumor. When tumors
included in a sample had identical genomic aberration regions, the
log?2 ratio never changed in these regions.

Southern blot analysis of HTLV-1 integration and TCRy
rearrangement

HTLV-1 integration

HTLV-1 integration was examined using Southern blot analysis,
and the results showed HTLV-1 integration in all of the 11 cases
examined. Eight of the 11 cases examined comprised a mono-
integration band, whereas the others showed multi-integration
bands. (Figure 5A)

TCRy rearrangement

Southern blot analysis of TCR Jy rearrangement was also con-
ducted and evaluated as described previously by Moreau et al.!
The results indicated that all samples were monoclonal (Figure
5B). Five of the 11 cases examined had a 6.8-kb rearrangement
band, and 2 had a 2.9-kb rearrangement band. The others showed
loss of germinal bands. In case 2, one allele of TCRy was
rearranged, because the germinal band of 8.0 kb was weaker than
that of 4.9 kb. Case 7 lost all germinal bands, such as ATN-1, which
is an ATLL cell line. This result indicated that both alleles of TCRy
were rearranged at Jy2.3, because no deletion was found in case
7 by array CGH. Given that 3 or more TCR rearrangement bands
were not found, no cases showed definite multi-clonality in tumor
cells. These results indicated that the acute-type ATLL examined
represented a monoclonal tumor comprising TCR rearrangements
and with some possessing multiple integrations of HTLV-1.

Appearance of LN subclones before PB subclones

Array CGH analysis revealed that PB samples from 5 of 13 cases
had homozygous loss regions that were not found in the correspond-
ing LN samples of each case. In case 2, 1p12-1p13.1 of the PB
sample was seen to represent homozygous loss, unlike the case
with the LN sample (Figure 6). However, log2 ratios of same
region in the LN sample seemed to be slightly lower than those of
neighboring regions. This raised the possibility that a minor
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Figure 5. Southern blot analysis. (A) Southern blot analysis of HTLV-1 integration in
11 of 13 cases. (B) Southemn blot analysis of TCRy rearrangement. Arrows indicate
the 8.00- and 4.9-kb germline bands. Arrowheads indicate the 6.8- and 2.9-kb
rearrangement bands. G indicates a germinal allele; R, rearrangement allele;
G/R, rearrangement of one allele; R/R, rearrangement of both alleles.

subclone was present. The PB samples from cases 1, 4, 8, and
10 also had homozygous loss regions that were not clearly found in
the corresponding LN samples (Table 2).

No cases had a homozygous loss region in the LN samples
when the PB samples had a heterozygous loss in the same regions.
Array CGH and Southern blotting results indicated that multiple
subclones had developed from one clone. Therefore, when 2 clones
were found in a patient, the clone with homozygous loss must have
developed from the clone with heterozygous loss. The homozygous
loss analysis revealed that in about 40% of ATLL patients,
subclones that had appeared in the PB were derived from LN
subclones.
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Figure 6. Homozygous loss regicn analysis. A representative homozygous loss
region of case 2 is shown (1p12-p13.1). The total scale of the figure is approximately
2 Mb. The arrowhead indicates a homozygous loss region; arrows indicate heterozy-
gous loss regions. Homozygous loss was found only in the PB sample. The log2 ratio
of this region in the LN sample was slightly lower than that in the neighboring regions,
suggesting the possibility that a minor subclone may exist in the LNs.
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Table 2. PB samples of 5 of 13 cases only had homozygous loss
regions that were not found in the LN samples

Case Homozygous loss Homozygous loss

no. only in PB only in LN Locus Gene
1 + - 3g22.3 PCCB, STAG1
2 + - ip12-p13.1  IGSF3

3 — —

4 + - 6p22.3 ATXN1

5 — —

6 — —

7 — —

8 + - 4q31.21 INPP4B

9 — -

10 + - 9q31.2 KLF4

11 - -

12 - -~

13 - =

Total 5 o]

+ indicates present; and —, absent.

Selected subclone of LNs in the PB

Tumor cells in the PB samples of some cases (eg, cases 1 and 9)
appeared to have been selected from multiple subclones. In these
cases, a log2 ratio imbalance was not found in the PB sample but
was found in the LN sample. This indicated that PB samples were
monoclonal and that the LN samples contained multiple subclones.
Both samples from each case had common aberrations, and the
LN samples had aberrations that were not found in the PB samples.
These results may indicate that the LNs contain multiple subclones
with different genomic aberrations, and that one of these subclones
then appears in the PB (Figure 7).

Discussion

The imbalance and differing genomic profiles of PB and LN
samples indicate that acute-type ATLL comprises multiple
subclones

In this study, we revealed the presence of a log2 ratio imbalance
among chromosomes of LN samples in many patients with
acute-type ATLL. Most of the genomic profiles were found to differ
from those of the PB samples. Although monoclonal proliferation
of acute-type ATLL is referred to in the World Health Organization
classification,’> these data clearly show that acute-type ATLL
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Figure 7. Selected subclone from the LN in the PB. Shown is a schematic
representation of a selected subclone from the LN sample in the PB of case 1. In the
LN sample of case 1, at least 4 subclones exist: a subclone with chromosome 3 and
7 aberrations; a subclone with additional chromosome 8 aberrations; a subclone with
chromosome 3, 7, 8, and 2 aberrations; and a subclone with chromosome 3, 7, 8, and
9 aberrations. Among these subclones, a subclone with chromosome 3, 7, and
8 aberrations appeared in the PB sample.
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contains multiple subclones that originate as a result of clonal
evolution in ATLL patients.

Shinawi et al's reported a case of pediatric AML in which
2 clones with different chromosome aberrations showed a log2
ratio imbalance as detected by array CGH. We were able to
reproduce 2 log?2 ratio imbalance among chromosomes by mixing
different ratios of DNA prepared from 2 different cell lines. The
log?2 ratio reflected the ratio of tumor clones. Based on these data,
we analyzed the acute-type ATLL data and identified that a log2
ratio imbalance indicated the presence of multiple subclones in a
sample. Minority clones with low log?2 ratios could be found in this
experiment by taking advantage of the high sensitivity associated
with the use of array CGH. As a result, the presence of multiple
subclones was unambiguously determined.

Cases showing different genomic profiles between PB and LN
samples reached as high as 69%. We reported previously that
paired samples obtained from different sites had different chromo-
somal aberrations in some cases.!” We also reported that sequential
samples at chronic and crisis or acute onset and relapse in each case
showed different chromosome aberrations or integrations as deter-
mined by chromosomal CGH or Southern blot analysis.!? Similar
clonal change has been reported previously in some cases of B-cell
lymphoma.'® Although analysis of sequential samples is important
when examining the stability of multiple subclones, it is difficult to
acquire sequential samples from acute-type ATLL patients because
these patients require immediate chemotherapy. However, chronic-
type ATLL can be treated with “watchful waiting,” so the clonal
stability of ATLL may be explored in these patients.

Our data indicate that acute-type ATLL comprises multiple
subclones with differing genomic aberrations. Several morphologic
variants of ATLL have been described,'> and the presence of a
mixture of cells of different sizes has been reported. However, the
histological type does not correspond to the clinical subtype.!®
Therefore, it is reasonable to postulate that the histological type
does not always reflect the clinical features because the tumor
subclones may differ at various sites.

HTLV-1 integration and TCRvy rearrangement determined by
Southern blotting

We focused on the cell origin of the multiple subclones in each
patient. Southern blot analysis revealed a monoclonal band of
HTLV-1 integration or monoclonal rearrangement of TCRy in all
samples examined. These data indicated that the ATLL clones in
each case had a common tumor cell origin. ATLL research and
treatment utilize the Shimoyama classification. Acute-type ATLL
represents one subtype in the classification, and is considered to be
a monoclonal tumor. Our data are also consistent with this
classification. However, it is possible that multiple subclones in the
LNs possess a diversity that may account for the variable clinical
manifestations and drug resistance that can occur during the
treatment of ATLL.

Selection of leukemic clone and diversity in LNs

Array CGH suggested that the subclones in the PB and LNs
differed even though they are derived from an identical mono-
clonal tumor cell, as determined by in Southern blot analysis.
Given that the clones are derived from one clone, theoretically the
clone with heterozygous loss is never derived from a cell with
homozygous loss. Homozygous loss regions were only present in
the PB samples examined at a frequency of 38% (5 of 13 cases
examined). None of the 5 samples showed homozygous loss
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regions found in the LN samples, indicating that in these cases,
subclones present in the LNs were not derived from those in the
PB. These results suggested that the selected subclones appeared
in the PB after subclones developed in the LNs. However, it
remains to be determined how these clones in the PB become stable
during the course of disease. It is also important to determine
whether the tumor cells in the PB can proliferate at the level of
tumor cells in the LNs.

In conclusion, the results of the present study showed that there
are multiple subclones in acute-type ATLL, all of which possess a
common TCR rearrangement and the genomic profiles of which
often differ between the PB and LNs. Cases were identified in
which a selected subclone from multiple subclones in the LN
samples was also identified in the PB samples. ATLL was clinically
classified into 4 subtypes by Shimoyama. However, the specific
genes that characterize acute-type ATLL have not been identi-
fied. Our results reveal that acute-type ATLL is a genetically
heterogeneous neoplasm and that clonal evolution of ATLL
takes place in the LNs.
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Abstract Itis 30 years since human T-cell leukemia virus
type 1 (HTLV-1) was identified as the first human retrovirus.
To assess the implications of the virus for human health it is
very important to know the past and present prevalence.
Most of the estimates of HTLV-1 prevalence are based on
serological screening of blood donors, pregnant women and
other selected population groups. The widely cited estimate
that the number of HTLV-1 carriers in Japan is 1.2 million
was calculated from data that are now more than 25 years
old. Here I summarize previous reports of prevalence studies
in the world and Japan. Then, a recent analysis of sero-
prevalence of healthy blood donors in Japan will be descri-
bed in comparison with that of 1988. A decrease in the
number of HTLV-1 carriers in Japan was demonstrated,
however, it is still more than one million. The number has
increased in the metropolitan areas, probably reflecting the
migration of Japanese population. I conclude that there is a
paucity of general population data in countries where HTLV-
1 is endemic, and re-evaluation of HTLV-1 infection is
required to understand the virus burden on the human health.

Keywords Seroprevalence of HTLV-1 - Vertical and
horizontal transmission - Prevention of transmission
1 Introduction

Discovery of adult T-cell leukemia (ATL) by Takatsuki’s
group [1] was followed by the discovery of the first human
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retrovirus human T-cell leukemia virus (HTLV) and adult
T-cell leukemia virus (ATLV) by research groups of the
United State and Japan, respectively [2, 3]. In 1980, Poiesz
et al. [2] identified HTLV in a T-cell line from a patient
with cutaneous T-cell lymphoma. Independently of this,
Hinuma and Miyoshi found specific antibodies against
ATL cells in the patients’ sera [3] and type C retrovirus
particles produced by a T-cell line established from
peripheral blood of ATL patient-in 1981 [4]. In 1982,
Yoshida et al. [5] identified ATLV as a human retrovirus.
Soon, HTLV and ATLV were shown to be identical at the
sequence level and were named HTLV type 1 (HTLV-1)
[6, 71.

After the discovery of HTLV-I1, related viruses have
been isolated and HTLV is now composed of 4 related
HTLVs, HTLV-1 to HTLV-4 [8]. However, only HTLV-1
has been convincingly linked to human diseases at present.
HTLV-1 has six reported subtypes (subtypes A-F). Diverse
studies have been performed on HTLV-1 subtyping but
present a minor role in the epidemiological status of the
virus. The great majority of infections are caused by the
cosmopolitan subtype A, and there is no report of subtype
influence on the pathogenic potential of HTLV-1 [9].

2 HTLV-1 infection in the world

Approximately 20 million people worldwide are estimated
to be infected with HTLV-1 [10]. Among them, more than
90% remain asymptomatic carriers during their lives. Since
1986, HTLV-1 screening has been developed and was
slowly implemented worldwide [11]. In 1993, HTLV-1
screening of blood donors was already performed in all
developed countries and in many developing countries
where HTLV-1 is endemic.
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About the geographic distribution of the virus, a lot of
studies have been done in these 30 years. Results indicate
that Japan, Africa, the Caribbean islands, and Central and
South America are the areas of highest prevalence in the
world (reviewed in [12], [13]). However, the data from
international prevalence studies should be interpreted and
compared with caution as to the population selection cri-
teria, because any difference in the diagnostic strategies
can interfere with the final result. Data of the serological
screening of healthy blood donors mainly provide basis for
the estimation of the global prevalence of HTLV-1, which
tends to underestimate the prevalence in the population.
The geographic distribution of HTLV-1 infection is shown
in Fig. 1 [13].

In addition to Japan, high rates of HTL.'V-1 infection have
been reported for some Caribbean islands in studies of
blood donors or segments of the general population. In
Jamaica, the prevalence is around 5%. In Africa, the sero-
prevalence increases from the north to the south, varying
from 0.6% in Morocco to greater than 5% in several sub-

Saharan African countries, for example, Benin, Cameroon,
and Guinea-Bissau, however, more studies are clearly
required about these regions in detail. In Europe and North
America, the prevalence is low and limited to groups that
emigrated from endemic areas. For blood donors, very low
rates were found in France (0.0039%) and the United States
(0.025%). In South America, the virus was found in all
countries, but more studies of the general population are
needed to ascertain the real prevalence of HTLV-1. Med-
ium prevalence was found in blood donors from Chile
(0.73%) and Argentina (0.07%). In Australia, a prevalence
of 14% was reported in a cluster among Aborigines in the
Northern Territory, even though the prevalence in blood
donors is low. The prevalence of HTL.V-1 was highest in the
two studies of Japanese islands (36.4%) and lowest in
studies from Mongolia, Malaysia and India. In Haiti the
prevalence was 3.8%; in Africa between 6.6 and 8.5% in
Gabon, and 1.05% in Guinea. Only three studies were from
West Africa and none were from the South; the only study
from India was from the north of the country. It has to be

: prevalence between 1 and 5%

D . low prevalence( less than 1%)

Fig. 1 Countries with endemic HTLV-I, defined as prevalence
between 1 and 5% in some populations, are shown in red. Countries
with reports of low prevalence (less than 1% in some groups), due
mainly to immigration from endemic areas, are shown in yellow.

It should be noted that HTLV-I endemic areas do not correspond
exactly to the country boundaries shown in the map, for example,
Brazil, Japan and Iran, where HTL V-1 is limited to residents of certain
areas of each country (modified from the reference [13])
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concluded that there is a paucity of general population data
from countries in which HTLV-1 is endemic, and that new
studies are required to reevaluate the global burden of
infection (reviewed in ref. [12] and [13]).

3 HTLV-1 Infection in Japan
3.1 Past studies of HTLV-1 carriers

Many efforts have been made to know the number of
HTLV-1 carriers since the discovery of the virus in Japan.
An example of early nationwide studies is the report of
seropositive rates in the 15 blood centers of Japanese Red
Cross [14]. It was reported that among 15 blood centers, 7
showed a higher positive rates between 6 and 30%, tested
by indirect immunofluorescence assays (IFA). The other
report is based on the data of all blood centers in Japan,
which was the only study of all areas of Japan before the
resent survey by Satake et al. [15]. They studied by IFA
about 15,000 samples composed of 200 samples of blood
donors aged from 40 to 64 from each center. The highest
positive rate of 8% was observed in Kyushu area, and other
areas showed positive rates of 0.3-1.2%. Based on these
data, authors estimate seropositive rates of blood donors as
about 3% in Kyushu and 0.08-0.3% in other areas of Japan.
Using this study, Tajima et al., later estimated the total
number of HTLV-1 carriers in Japan as 1.2 million [16].

There have been reports of community-based studies on
seropositivities in Japan. One of the studies reported a very
high seropositive rate (higher than 40%) in the people over
40 years of age [17]. An old study of the Tsushima Island
revealed significant differences in the seropositive rate
among villages with a high rate of more than 30% [18]. In
Okinawa, a very high rate (21%) of HTLV-1 carriers in the
general population of older than 40 was reported [19]. In a
study of blood donors in Nagasaki prefecture from 1990 to
1999, positive rate of HTLV-1 antibodies decreased from
3.39 to 2.78% during 10 years. When focusing on the birth
year of the donors, positive rates showed a decrease from
13.14 to 0.81% over the years from 1928 to 1983 [20]. On
the other hand, the seroprevalence rate in Kumamoto pre-
fecture was reported to be 3.6 or 4.7% in 1987-1988
[21, 22]. A survey on the general population was reported
in Hokkaido. The average seropositive rate was 0.8% (male
0.6% and female 0.9%), with some regions showing higher
seroprevalence rates as much as 5.2% [23].

Taken together, studies in 1980s and 1990s were mostly
community-based ones using sera of blood donors. The
oldest nationwide survey of the seroprevalence of HTLV-1
in blood donors and estimation of the number of HTLV-1
carriers [15, 16] had been referred to as the only published
information until recently.

@ Springer

3.2 Recent studies of HTLV-1 infection in Japan

Based on the numbers of seropositive blood donors, Satake
et al. have estimated the number of HTLV-1 carriers in
Japan [15]. They analyzed data of blood donors who
donated for the first time in 2006 and 2007, because
Japanese Red Cross Blood center has notified the donors
with the results of screening tests since 2000. This notifi-
cation would have caused a bias in the population of total
blood donors reducing the number of HTLV-1 carriers. In
Satake’s study, the total of number of tested was 1,196,321
(M: 704,074; F: 492,247), among them, HTLV-1 antibody
was confirmed to be positive in 37,787 (M: 2,115;
F: 1,672). Thus, the positive ratio was 0.32% for both male
and female. Since the ages of blood donors were limited
between 16 and 64, they estimated the seropositive rates of
the peoples of younger than 15 or older than 65 by an
assumption that the positive rate will increase exponen-
tially in the young population, and for the aged people, by
adding the average increase in the percentage in each age
group in 20 years comparing with the data in 1988. Con-
sequently, the estimated number of HTLV-1 carriers in
2007 was 1,078,722. The number of HTLV-1 carriers was
estimated to be 492,582 in Kyushu area (including
Okinawa), 171,843 in Kinki area (containing city areas of
Osaka, Kyoto, Kobe) and 190,609 in Kanto area (con-
taining the greater Tokyo area). The percentages of carriers
in these areas among the total carriers were 45.7, 15.9 and
17.7%, respectively.

The age distribution of carriers showed a shift of the
peak to the aged population. In 1988, the largest number of
carriers was observed in the age group of 50--59, whereas
in 2007 it was in the age groups of 60-69 and 70-79. The
number of carriers in the age groups between 0-9 and
50-59 showed a significant decrease. This decline could be
explained by changes in the life styles of Japanese people
such as smatler number of children per family and shorter
period of breast feeing. However, the exact reasons remain
to be elucidated, especially considering the same tendency
observed in the study of Brazilian people [24] and the age-
dependent increase in the seropositivity in the colony of
Japanese monkeys [25, 26].

Comparison of the regional distribution of the carriers
in the present study with that reported by a Japanese
study group in 1990 [27] revealed a significant decrease
of the HTLV-1 carriers in Kyushu area (50.9 to 45.7%)
and an increase in Kanto area (10.8 to 17.7%). The
observed changes were considered to be mainly due to the
migration of Japanese people from the Kyushu/Okinawa
area to the metropolitan areas (Fig. 2). This interpretation
is supported by the observation of Uchimaru et al. [28],
who studied HTLV-1 carriers in Tokyo area and revealed
that many of HTLV-1 carriers in Tokyo are either born in
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Fig. 2 Distribution of HTLV-1 carriers in Japan. Migration to the
metropolitan areas is apparent. The number of HTL V-1 carriers in the
endemic areas is still the largest, however, those in the great Tokyo
area is significantly increasing

the endemic areas or the descendants of migrants from
those areas.

4 Remaining problems and future directions

We have attributed the decrease in the HTLV-1 prevalence
in Japan to the modernization and westernization of life
styles of Japanese people. However, when we consider the
same tendency in Brazil and age-dependent increase of
seropositive rates in Japanese monkeys, we have to be
cautious about interpretation of the observed data and may
have to re-evaluate the meaning of the age-dependent
carrier rates.

Another point that was raised by Satake’s study is
unexpectedly high increase in the positive rates in 20 years
in the age-cohort [15]. This indicates the presence of
horizontal transmission of the virus, probably through
sexual contacts. This mode of infection should have con-
tributed, at least to some extent, to the age-dependent
increase in the positive rates. Thus, epidemiological studies
on the horizontal transmission are definitely required;
however, no such studies are now under way in Japan.

Taken together, we have to realize that we do not have
enough data about the prevalence of HTLV-1 even in
Japan, where serological data of blood donors are the only

information to estimate the prevalence. Serological
screening of the pregnant women that started in 2011 will
provide valuable information about young females in
Japan. Since the number of carriers who develop ATL is
estimated about 1,200 per year in Japan, we have to expect
more than 20,000 ATL patients from the present carriers in
the future. In addition to the screening for the blood donors,
prevention of mother-to-child infection by stopping breast
feeding will greatly reduce the vertical transmission,
nonetheless, there still remain other modalities of HTLV-1
infection, that are sexual transmission and possible trans-
uterine infection. Neutralizing antibodies are often
observed in carriers of HTLV-1 [29-32]. Furthermore,
previous reports suggest that a primed immune response
can be protective or prevent infection postviral exposure
and challenge. It was shown that maternally acquired.
antibody protect infants from HTLV-1 infection in the
early months of life [33]. A vaccine candidate based on an
envelope expressing vaccinia virus provides protection to
experimentally challenged primates [34, 35], and an
attenuated viral strain provides long-term protection
against the closely related bovine leukemia virus [36].
Taking all these into consideration, a costeffective vaccine
may be a viable objective for prophylactic intervention in
HTLV-1-endemic areas.

References

1. Uchiyama T, Yodoi J, Sagawa K, Takatsuki K, Uchino H. Adult
T-cell leukemia: clinical and hematologic features of 16 cases.
Blood. 1977;50:481-92.

2. Poiesz BJ, Ruscetti FW, Gazdar AF, Bunn PA, Minna JD, Gallo
RC. Detection and isolation of type C retrovirus particles from
fresh and cultured lymphocytes of a patient with cutaneous T-cell
lymphoma. Proc Natl Acad Sci USA. 1980;77:7415-9.

3. Hinuma Y, Nagata K, Hanaoka M, Nakai M, Matsumoto T,
Kinoshita KI, et al. Adult T-cell leukemia: antigen in an ATL cell
line and detection of antibodies to the antigen in human sera. Proc
Natl Acad Sci USA. 1981,78:6476-80.

4. Miyoshi I, Kubonishi I, Yoshimoto S, Akagi T, Ohtsuki Y,
Shiraishi Y, et al. Type C virus particles in a cord T-cell line
derived by co-cultivating normal human cord leukocytes and
human leukaemic T cells. Nature. 1981;294:770-1.

5. Yoshida M, Miyoshi I, Hinuma Y. Isolation and characterization
of retrovirus from cell lines of human adult T-cell leukemia and
its implication in the disease. Proc Natl Acad Sci USA.
1982;79:2031-5.

6. Watanabe T, Seiki M, Yoshida M. Retrovirus terminology.
Science. 1983;222:1178.

7. Gallo RC. History of the discoveries of the first human retrovi-
ruses: HTLV-1 and HTLV-2. Oncogene. 2005;24:5626-930.

8. Mahieux R, Gessain A. The human HTLV-3 and HTLV-4 ret-
roviruses: new members of the HTLV family. Pathol Biol (Paris).
2009;57:161-6.

9. Ono A, Miura T, Araki S, Yamaguchi K, Takatsuki K, Mori S,
et al. Subtype analysis of HTLV-1 in patients with HTLV-1
uveitis. Jpn J Cancer Res. 1994;85:767-70.

@ Springer



434

T. Watanabe

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

de Thé G, Kazanji M. An HTLV-I/II vaccine: from animal
models to clinical trials? J Acquir Immune Defic Syndr Hum
Retrovirol. 1996;13(Suppl 1):S191-8.

Inaba S, Sato H, Okochi K, Fukada K, Takakura F, Tokunaga K,
et al. Prevention of transmission of human T lymphotropic virus
type 1 (HTLV-1) through transfusion, by donor screening with
antibody to the virus. One-year experience. Transfusion. 1989;29:
7-11.

Goncalves DU, Proietti FA, Ribas JGR, Araujo MG, Pinheiro SR,
Guedes AC, et al. Epidemiology, treatment, and prevention of
human T-cell leukemia virus type l-associated diseases. Clin
Microbiol Rev. 2010;23:577-89.

Projetti FA, Anna Barbara, Carneiro-Proietti F, Bernadette C,
Catalan-Soares, Murphy EL, et al. Global epidemiology of
HTLV-I infection and associated diseases. Oncogene. 2005;24:
6058-68.

Hinuma Y, Komoda H, Chosa T, Kondo T, Kohakura M,
Takenaka T, et al. Antibodies to adult T-cell leukemia-virus-
associated antigen (ATLA) in sera from patients with ATL and
controls in Japan: a nation-wide sero-epidemiologic study. Int J
Cancer. 1982;29:631-5.

Satake M, Yamaguchi K. Annual report of the group study for
survey of HTLV-1 infection and HTLV-1 related diseases in
Japan. 2009 (in Japanese) (Manuscript submitted).

Tajima K. The 4th nation-wide study of adult T-cell leukemia/
lymphoma (ATL) in Japan: estimates of risk of ATL and its
geographical and clinical features. The T- and B-cell Malignancy
Study Group. Int J Cancer. 1990;45:237-43.

Kohakura M, Nakada K, Yonahara M, Komoda H, Imai J,
Hinuma Y. Seroepidemiology of the human retrovirus (HTLV/
ATLV) in Okinawa where adult T-cell leukemia is highly
endemic. Jpn J Cancer Res. 1986;77:21-3.

Tajima K, Kamura S, Ito S, Ito M, Nagatomo M, Kinoshita K,
Tkeda S. Epidemiological features of HTLV-I carriers and inci-
dence of ATL in an ATL-endemic island: a report of the com-
munity-based co-operative study in Tsushima, Japan. Int J
Cancer. 1987;40:741-6.

Kohakura M, Nakada K, Yonahara M, Komoda H, Imai J,
Hinuma Y. Seroepidemiology of the human retrovirus (HTLV/
ATLV) in Okinawa where adult T-cell leukemia is highly
endemic. Jpn J Cancer Res. 1986;77:21-3.

Chiyoda S, Kinoshita K, Egawa S, Inoue J, Watanabe K, Ifuku M.
Decline in the positive rate of human T-lymphotropic virus type-
1 (HTLV-1) antibodies among blood donors in Nagasaki. Intern
Med. 2001;40:14-7.

Lee SY, Mastushita K, Machida J, Tajiri M, Yamaguchi K,
Takatsuki K. Human T-cell leukemia virus type I infection in
hemodialysis patients. Cancer. 1987;60:1474--8.

Iida S, Fujiyama S, Yoshida K, Morishita T, Shibata J, Sato T,
et al. The seroprevalence of anti-HTLV-1 antibodies in patients
with various liver diseases. Hepatogastroenterol. 1988;35:242-4.
Kwon KW, Yano M, Sekiguchi S, Iwanaga M, Fujiwara S,
Oikawa O, et al. Prevalence of human T-cell leukemia virus type
1 (HTLV-I) in general inhabitants in non-adult T-cell leukemia
(ATL)-endemic Hokkaido, Japan. In Vivo. 1994;8:1011-4.

@ Springer

24.

25.

217.

28.

29.

30.

31

32.

33.

34.

35.

36.

Barcellos NT, Fuchs SC, Mondini LG, Murphy EL. Human T
lymphotropic virus type I/II infection: prevalence and risk factors
in individuals testing for HIV in counseling centers from
Southern Brazil. Sex Transm Dis. 2006;33:302-6.

Ishida T, Yamamoto K, Kaneko R, Tokita E, Hinuma Y.
Seroepidemiological study of antibodies to adult T-cell leukemia
virus-associated antigen (ATLA) in free-ranging Japanese mon-
keys (Macaca fuscata). Microbiol Immunol. 1983;27:297-301.

. Hayami M, Komuro A, Nozawa K, Shotake T, Ishikawa K,

Yamamoto K, et al. Prevalence of antibody to adult T-cell leu-
kemia virus-associated antigens (ATLA) in Japanese monkeys
and other non-human primates. Int J Cancer. 1984;33:179-83.
Tajima K, Itoh S, Itoh T, Kinoshita K, Shimotohno K. Epide-
miology of ATL and HTLV-1. In: the annual report of the group
study “Inhibition of mother-to-child infection and ATL” (1990).
1991 (in Japanese).

Uchimaru K, Nakamura Y, Tojo A, Watanabe T, Yamaguchi K.
Factors predisposing to HTLV-1 infection in residents of the
greater Tokyo area. Int J Hematol. 2008;88:565-70.

Astier-Gin T, Portail JP, Londos-Gagliardi D, Moynet D,
Blanchard S, Dalibart R, et al. Neutralizing activity and antibody
reactivity toward immunogenic regions of the human T cell leu-
kemia virus type I surface glycoprotein in sera of infected patients
with different clinical states. J Infect Dis. 1997;175:716-9.
Londos-Gagliardi D, Armengaud MH, Freund F, Dalibart R,
Moze E, Huet S, et al. Antibodies directed against a variable and
neutralizable region of the HTLV-I envelope surface glycopro-
tein. Leukemia. 1997;11(Suppl. 3):38-41.

Hadlock KG, Rowe J, Perkins S, Bradshaw P, Song GY, Cheng
C, et al. Neutralizing human monoclonal antibodies to confor-
mational epitopes of human T-cell lymphotropic virus type 1 and
2 gp46. J Virol. 1997;71:5828-40.

Hadlock KG, Rowe I, Foung SK. The humoral immune response
to human T-cell lymphotropic virus type 1 envelope glycoprotein
gp46 is directed primarily against conformational epitopes.
J Virol. 1999;73:1205-12.

Takahashi K, Takezaki T, Oki T, Kawakami K, Yahiski S,
Fujiyoshi T, et al. Inhibitory effect of maternal antibody on
mother-to-child transmission of human T-lymphotropic virus
type L. Int J Cancer. 1991;49:673-7.

Kazanji M, Heraud JM, Merien F, Pique C, de The G, Gessain A,
Jacobson S, et al. Chimeric peptide vaccine composed of B- and
T-cell epitopes of human T-cell leukemia virus type 1 induces
humoral and cellular immune responses and reduces the proviral
load in immunized squitrel monkeys (Saimiri sciureus). J Gen
Virol. 2006;87:1331-7.

Kazanji M, Tartaglia J, Franchini G, de Thoisy B, Talarmin A,
Contamin H, Gessain A, de The G, et al. Immunogenicity and
protective efficacy of recombinant human T-cell leukemia/lym-
phoma virus type 1 NYVAC and naked DNA vaccine candidates
in squirrel monkeys (Saimiri sciureus). J Virol. 2001;75:5939-48.
Kerkhofs P, Gatot JS, Knapen K, Mammerickx M, Burny A,
Portetelle D, Willems I, Kettmann R. Long-term protection
against bovine leukaemia virus replication in cattle and sheep.
J Gen Virol. 2000;81:957-63.

— 100 —



BRI B MOEE- ZORIKEHLE

fﬁ?%!bx&

AT {:%E i

STAD I

WATANABE TOSHIKI
g 4]

OHAS AL I STER AT ¢ IS ) LS

B OFADWGE, FHIREOR%,
TH5b.

(B B HILV-10% 1) 7 RESEO ADOY 16T 5. ATL B A )
BRI CF R A/ ) YT ), BFBITFH, BRSO
REFERRD 3 EHERORETH 2,
] CETE, TROORECHY AR, FRCERE LIPS S L NGRS,
RFRETERL LA TR0 ML S

MEERICIRES e [HTLV-1 R E

S

mw@hm%kiw%ﬁ%ﬁrﬁkTﬁmE
My (ATL)Y) 28 2RBHEE LTHELT
B0 0EMEIBEL. FO%, ATL OWZE)
LHE MTHDTORMFEY A W AHFEHIE ERE
TIRIZFARCHE SN, RPETE ATLY, *
ETEHTLY & LTHES A, &I, 940
ADEFE HTLV Cfi—&h, ATL OFEEY A
WATHDZ L PEFINGEH S W THEICE
TwWaM, BETE, ATL W THTLV-1 B
MRABEEEEEERLAZbO] EEREATY
B, KBTI, YA NVAREZLAREOET
Ve LTATL BEEZMES, BRI E
BV B HTLV-1 BEEOBIR, HTLV-1 09 {1 v
AGF ORERED O BIREMBOESE 52 5
HEOWTER L, RIS, 50EChBEE
ORCTEELL Ny FERLE %c%%Aﬂ;
MIBEH T D5 TR R SR OBERE & 4CB 1,
&L%leﬁmﬁ&&%i&ﬁﬁL@h%_
LT B,

EREC BT 5 HTLV-1 REOIR

1980 ERICE { DIFEEFIFEA R ERimA, &
N 20 BT o THREOERLBI 2 80
Twizdpoiz, Tolt, EAEFEEREHE R
GEYE [TARIFIZ B 5 HTLV-1 B f OB i
DEBHELRAKE] 25, 2007 FonED
TEEERCEo EMERH Mo LEY, &
DFER, ZETHI07F ITAOF XY THNS
LOMRFBL N, AR, R0 7 255
b5 1988 E D ERRAEZHIL 130 F 5 FAT
Hofe. £EE 8Ty 7T HIBmAA S
Rab, REECHEDSEAE, U - M
KA345.7% L ¥HE TH Y, EHEZ2E&CHEER
BREDFIED 17.7%, RREORHITTA5 15.9%
THY, KBTENOX v ) TOBEIFHEESh
7o, 229 H, B EAEHNEHERIC
THTLV-1 e — 4] Z2REL, BETH, %
FEIEE, WRAZOEESENSL S [HTLV-1
MERE] RIRELZ, ZhickoT, &ECHE

FeR & fskd  Vol3g No3 20115.— 2471 @ (049

—101—



BOVHEA 7 ) — =2 v FREMS N, BFRET
BRI A I ) BRI T E . £, Th
¥ TR X A IR B EA% o 2 HTLV-
 V/ATL OBEBSREN b BB SN b0 L1
sn.

BATL OEKRES

ATL R 20 DL L DB ACRIE L, RBEFEHE
MBI EORTHS. BT 121 2By
Zw, BN, 2 (acute type), Y ¥
2SHEZ (lymphoma type), 1BM%#! (chronic ty-
pe), {THYE (smoldering type) @ 4HH
&, BEEDAVELTRVEPLERMSE 5
WY I EEIAZEAL T 5 2idn k. (blast crisis)
EWIHRFBILSTOENE, HIECHET 5 EH
BITETRERY D 2~3HFY Y NERTH B2,
FRRMI IR e Lk, RS, HESRE, &
BT AMEICIZ, RIERE L5 HA R
TEEFHTONE (). EJ&%’@Q%@)\DE{I
BHETORESL DR S &, 2000 BRI o TH
B 1,150 ARG ATL THELTWS, BEES
B8 DUFSEID 2009 FEDOEBHAIC LB &,
FEBO ATL BERIT L1468 L EHEI NI,

EHTLV-1ICXBBET U V8RO
FEBHALRAE

HTLV-123a— F$A2BHAEIE, Loy
A WA IED Gag, Pol, Env OEEZESE WM
AT, Tax BLU Rex LI FIHELE, B
U p12%, pl13", p30" (I, MIXORF 2£¥) @
7T —-EHEA, BIU7 Iy RAPLE
BEINBHBZPEETS (B2}, ThodvAf
WABREWE, T4 NVARTOBERSCmET,
AR, TANVAOFENLZECDERE 54 754
T VDR ERDDTH L, —F, onbd
ERNEFBREMBRTERATS L, ThdaEEd
MR LT~ el % R, Tax WOTE
40kDa DY YBALEHETH Y, ELHAKE
ETB, TANVAEROBEPSRSL &, Tax
0500242 — FapiR L R Vol38 No3 20115,

1) BES Bk 1201
BARIE | VHREEHE 608
HIRERE EEEA
FHHRRIE | AR
2) NERER | AERORRER
ANV AMEE, BRIRRNRE
3) FH LR
4) BEESESE  BEREORS %)

w1 AR
2. Yy B
3. BiER
4 {FTHRDE
A 2L

aE
S ER

BV —>

B —
E1 ATL ORARZESIR

BT A WABEBRTFORA DEERECRTFTH 5.
—75, BHMIEORIEL - S LI RE iy 2 %
BRHOLEZOLNTWS HTLV-1 DHAERE
Tax DERICOWT, BEOMBEEHET B L
RMAD L)k b, ZOEEE, SREEETFS
BROBHIME ¥ 73 VMEERDOFEELZ B L4
JatERE & 7R b — ¥ AHH, DNA BEEEO
e BREERBEOBRICL LT 7 AREEROSH
Brvd, HBOEEGBRICHPDLESDTH

b, BELOL =Y rz—2g v iihhbb bEL
bha (H3, 4). Tax OEBEEOFEMIZ, Bk
FESBEINW,

RIETE, BOEEEEAETH S p12?,
pls", p30*D 30D T Iy Y Y —ERYE, BL
B7 52 v AREEY & F OWMREY HBZ ©
BERSEE S Twa Y, MEOE{E~DBES
HeEHIThRY, 7YF Y ARSEHT S HBZ

— 102 —



TaIANRY T 5

BIFRED
pro
genomic 278 ol Gag. Pro, Pol
B =~ e eny env
PO Tex (OFF 1)
B T 'LU\..‘V‘,' S Rex (ORF W)

2B~ —-{]n~ . p30" (ORF I)
vAVAESEY 0 et :

T N Ll pl2* (ORF 1)

1A TTea ). pl2! (ORF I)

13 ... A X1 p21r= (ORF 1)

e e T = p13¢ (ORF 1)
7rFbvRESEY — HBZ ~ e~ HBZ

.

2 HTLV-17u 94 VAOBETHELES - FHRED

40kDa
Y VEMEEAE
l FIHICTERE

[mparemn g e e |

/// VN

RS D24 '}*}Wz:;é HMRERO | | DNABHE® | | p53#%iEo | | Aneuploidy
(&AL /) iRl P piital] DOFM

\\\N\;\\A \ J A//;/“

| B~ f =z~ s |
H3 Tax DSH stk

F ) T ORGMIED B iE ATL MR CF

WKRIALTWS

i e
LORENDH L. HBL BHE AATL AROTE

# 25kDa OREHE TH Y, BEEICIE Tax 12
LAEEFE LI U CEBRICE X, E4RT
DERANFERD S, HAHVIEHTLV-1 TEE
AL L7 o BER i REMICHERE L, C oA
RNA LV THEDONL EVIHELHBY.

AR XA EFEWME SR TnAY,

RAEIMIC BT 5 ATL Ml SRR i [1BRE
fa (flower cel)] &IFiEh, BHELTrow
F OB LGRS, TEERELBMEER
Shwv. COREFEOBOBEER, ATL#Mzo
ATLIM/ICOS ¥ &7 Vi X A Pl3-kinase D&M
ATL MRz
FER LB Vol38 No3 20115 — 2430 051

—103 —



~

~B04F

N

7 A LS
e 1 | [aETEE
» | min o| L#H=5
TAEE=VR 4
il s
o[ sz | -
\? /
[mez] (512,13, p30]

B4 HTLV-1 oMifEE s
HTLV-1 B TR 5 ATL REBERBERMIC Lo TRET S, 7 4 VAOTRET Tax BHRAPOSYLEES & B, fEsl
W, THEM- R, W, 7 AREEEOTRCICHET 54, ATL SRTHEY 4 VRS ABURIE - BRULEY, =¥
VxR T4 v 7 CIHSATEY, SRIBVOOSRBL. LHFoT, f=yr—ys3 YERETREELONTWS, HBZ KA

KT 35 FRFRE LA TRV,

FEHT HBEPRIE, MR CD3dullCD4*CD
8"CD25"HLA™DR" & S5 %%, CD25 % HLA-
DR OFERIZEFICHD SN B DT Tlk 22w,
CD4' CD8 DL 7% TH Y, CDLCD8 % 7
%, CD4™CD8"DIEF D 4% DEIETH 5 L s
ERTW3?, BEOHRETHE, SHMATL
BOFRMILY » /38R % multi-color FACS TH&st
L, EHMIE2 CD3(dim) CD7(ow) ® CD4'T
U SERGEICIRT A S EARER S Y, 3k
Wi oEEMEERZFEL, ZoMisys
NSRBI 2 T35 L CHERRERTHH L E 2
5N b. ATL M C FoxP3 8 L US CTLA4 @
BRPHDHZ s, —Ficid TATL 2SH1E%E
T Al (Treg) MEBL LD D TH L] LoE
AWBHB. LhL, £ ORENPS, FoxP3 B
LU CTLA-4 DRBIREUTOFICES NS
Z L, in vitro TH CDL % B \WIE CDS'T 1) v /%
KOG LoD E LI FO—8BTH 2
ZEBPHERENTHAETY | Lo T, ATL
MR BT % FoxP3 ORI, $I49% T Mk
DEFCLRTLOTIERL, EBEELBR ER
ENLEBED—DICBERNEEZ LOPRYT
Hr3.

. 0520244 — gk pisy  Vol3s No3 20115,

WATL MIEOEREE 7as Ly va v

WA o, ATL BEOESTH 55 Weibull
DEFNERNT, ATL OBEITREI L
BRETTVIC~ETs2 s, BERCEL 101
50H5WEZNEED genetic event DEREH
HHEEZONAZEERLEY, ATLHBO
YHFEYTuy PETORTERE»S, ATL
THTLV-1 B2 E S L TE 7 a— L
KHEBELZb 0] LE2Z5RTWE, LaL, #
BoOZ7u—VBSBRBEOTOEAE=80, %
LR ECHEIGIC 2 DM b7 o — S IEEaa
ELTRFELI B EERET 28E D 2. &
O Seto HOMETHE, ATL MY ¥ /S5
C progression U CHMAIMIC WIS 5 & & %5508
LTwaY, Lizdto, £ERTIE, BB
ATV 7TZBADVRNE TS0 2h0
FU—VPEFN T a—FVICEELTEY, %
DI BD1HBEHED 7 01— R EEIC B
TARLUTHERLZ S0, BRGNS
ATLTHY, SSICEELEDY YAy
T clonal progression # R L TWB EEHZ 20
PEHTHLEBbIS,

— 104 —



BRERENLR T ) 2RSS
BIAFRESTOBR

ATL M BT 2 EETFEEER, DIRED
BEF—oTHATELDOTRAVI EDHES
PThHbH, FZTC, ATLHBREBY LS A8
FHEBETRIEU L2 BENICHTL, BELT
—FN—ZAEHEELTRDOBRZ S 2 & UM
THb.

1. microarray (Z KRBT

Wi, ATL MM OB R T RBRT ORISR
XL LTHRESRTH A, TONFE, B
fakkze HRIT U2 d 0 L HiEE ATL SBER 2 547 L
b DEHPND. In vivo THERE N M
BRWET- Y OBEMNTERANG L LELD
o, BWEROBNHBERE SN THEY, WH
BREEDDIvizd, —BECEBREH5 2
ZbhA, 5L, 2ELFEPREMR JISPFAD
ko THEINT Y TR I F e, 50
Bl ATL BEETRIC Ui F— 7 N — X i
LS ch 5. BEFMIREPTH D5,
SEHRERE LTEUTORMEETES. @
FTCERREEIHEEN TV HEETFORIAR
BB ENR. OT U ¥ /8BRS 2R
RN LEETFHRORMESHERIRDOONS.
CBHMEFFBETRIC, BiERIBETFS A
Ths.

ATL #IEIC B 5 miRNA ORBEF 2 8E
LSRR 38HH A5, s oREHTIE
HHEDKERS LR L, WTFhA L Y ERERHERS
HETE v, EF LI ATL 41 BilkiconT,
CO4A M2 BE LT L2 — & N —
AefER L. CTOBE, BECRALAVOLE
%% 55 DEEFFRESNTVWE. ORI,
ORBABREOEREIASE CRABRT CH 2. @
ATL B chBORBFRE LR Z &850,
@HB|OXRIBE R T miRNA OEMBETEHIC,
T M COERERREIM SN TV B HEETF

HEND. BE, Chbo miRNA BREHEEOR
BEN2EROBIPEDLATHS,

2. &'/ WEEDHENT

EEHOIE, THFTISPFAD O Y 7N
¥ 7@ ATLITO M%<, SNP 7 L4 F v
TERBFY 7 P CNAGEHWTY Ao —#
AR ED T A, FOKE, ATL MBS
AREAREOTEN 2 ERSE LN, 20
B o —#Ho#iE, LOH, uniparental
disomy (UPD) BHFLEEMAO—EOHEEE K
MfELTRI->TWAZ L, BIERREERICE
T Y VR THEEBTIEELEETFSEE T
h, BiEd5VEREERL TS Z Lk EDH
Lk ofe, BAE, ShHi 200 BETFICHER
L, TOBRBHEROBNEEDTHE (G
F—F).

EATL ORFEOTIRE B

. EEORIR S EARNS T

DRI

FEROB AL O BRRIRORA &
BAERD FLDTELSR L. HEBRTEESE
W, PUNEEBITNAY AT OEER ATL
DEFEDE 1 BIRELSGIS (B 5 v ik modified
LSGI5) 7a b a—ChbibEEZORAE. L
L, S0k efilELOMWREET BT
LWEREPRSETHY, CHOP EED B vk
BEOFNC X BIHERE TR €5 2 B wWHld
LVOFEETH LY. BEODW LEBEORI
2R 5 IRT. 2007 EERFERL LTHR
THEBLAZE 13E [HTLV-1 BR4Hk] To®
WEICIC, ATL OWREERICHT 2 HEBGR24E
DB RIGREDFRF LI Lo TN T LDS
hie (FE29, ‘

2) MiRERIEBERE (SCT)

BAED BRBRIED OhTWwa, FRAED
ATL KK LTiThb 72 SCT DT TORMEE

JRIET A &, ATHMREPRESERL, 30~40%

BEBR &5kl Vol3g No3 20115.— 24590053

— 105 —



#1 JCOG-LSGiZ k% ATL DGR

&FR bt Fu b o FERR CR (%) PR (%) MST (A) &£%%E (%)
JCOG 7801 1978~1980 LSG1(VEPA) 18 16.7 N/A 5 N/A
JCOG 8101 1981~1983 LSGL(VEPA) 24 167 ° N/A 75 83 (44F)

LSG2(VEPA-M) 30 367 N/A
JCOG 8701 1987~19%0 LSG4 43 419 N/A 8 12 (44g)
155 (248)
JCOG 9108 1991~1993 LSG11 62 283 23.3 © 74 103 (548)
JCOG 9303 1994~1996 LSGI5 96 355 452 13 313 (248)
JCOG 9801 1998~2003 mLSGI5 57 40 32 127 24 (34F)
mLSG19 61 25 41 109 13 (348)

CR : complete response, PR : partial response, MST : &I EI 924, N/A : not available

PHTLV-144 2%
SRS T HIRREE

I WER ST YTy R |

CERPEIEIE
FHRABRTORNEER ATL

SHER, U rosERELR
TFTRARETFEHETHBHELY ATL

sty ase

watchful waiting | | 708bLE 6ORUT

BEETWA {Lstmes:
v RS RS

H5 ATL oW L iREORNL

OPTRMAETESHIRTE 525, AEBERESS
WEWG ZkiThd. ATL ® SCT IZidw{ o
OFE - HliAFH B LEZ NG, BEDERH
WA ET, —RD SCT OBEEFRSNE I &,
HTLV-1 JEE3 donor SN W LET
Hh, TOLIEERPS, HABEERLA
reduced-intensity conditioning stem cell trans-
plantation (RIST) #NEBENRTBY, 20H%)
HICHT 2RO ORT WS, £7-, B
BB (UCBT) OFRHICE L Tid 2
WREIEFVAFRLRTWRY, £/, HLA
Mi#A L7 donor B/ SN2 WE4®, HLA-
haploidentical donor #* & ®-allo-SCT % #5158
054 0246 — Bk L HU4EY  Volss No3 20115,

HThsbEBbhs?,

2. MlciEBEEnER

1 b3k

MHEORBEOBFRF LR L CHETE S
WETERVOT, Hilohhat:, Biofhems
HOBELRDORLTWB? . Zidovadine
(AZT) & interferon OEFEREE, Bk 7w
— TP LEBOFENS B, BHEETHOFT—5
i, TR 22 4REED B BIMR S RIS & OTERTSE
THRATREOREZF 2 TELbhw, B0
Pl LTiE, BYEMEHREEILE (APL) ©
DEHUEFMEN T AELER® ATL IR LT

— 106 —



Fz2 ATL OBRFERICOVWTOEBRNAEILLS
Bét

1. <TR0DE, HHAIWETFEFLRAFEESHLMBHER
ATL
BRREE~DEM
BEFEOBRE (ERHE, BRRBEEERZE)
interferon/zidovudine $88:% % W& watch and wait
IEEEOSE  watch and wait
2. TRIBRFEEYSENE, SaEEMEATL
BERAER~OSh
1bEERtE (VCAP-AMP-VECP 4 &) « RIS s
R
interferon/zidovudine $Ei:
3. U)ERSATL
BERREA~ DS
{bEHFE (VCAP-AMP-VECP EH:7 &) = FEE M
HHEaAE
4. BE - HADATL
[ A B OIS
FEEROBERAR~OEM

BHE . BAREMEVIN Y R 19)
LERE OHMEND HY, BB TOBERIT TS
TFhhTwiv, F72, all-trans retinoic acid

(ATRA) b, BeEBLofREYRCBEL TG
ﬁ@%ﬂ#%%.%i&m&V?ff}&Lf,

NIK333 2 Am80 B L UHME A RS TnAb,

ATL fJ3 Tl NP- B 2VEEHICEE{LE T
WwhHZlHhh, NF-xBEEFIIOWTE, IKK
FHEMTH 5 Bayll-7082 B X U NF- « B 4T
FEE % DHMEQ S 0RIRIRO 7~ 7 IS5 s h
TWwh.
TuF7V—AHERTH S bortezomib ik NF-
kBOHETHIEPMEEINTEY, BRAR
THIER Y F V) VN EO— B TOEEHE
SRTWA, ATL (B L TR ER3 s
RULA_VOMENH 5. HDAC HEM TIX, —
EROERAE THEY Y oE (CTCL) oA
MTHLHILEPREENTVS, In viro DELR
Tk HTLV-1 BESRififaik B L O ATL Mk
L TOEEPHERSRTEY, BRARK
L BB LETH S,

IO OBEERE I Thbh T,

2) AR |

B, BIHOBRERIEATHEH7aY
WAL CCR4 Hidk (KW-0761) 4, BElCAZT S
T, BERBES COERAPTRRICE D Z L PHES
n39, ficd, CD25 CD2, CD52, CD30 B &
P vR72U Y be7y—(CDTNITHT S
Bou—rides Bl Ermih by,
— IR ERBSROBREICS S, 7275, ATL K
L C OB RS 5 BRI H04Thh T
b)izb>.

zumﬁﬁ%wxm%hiof@%ﬂmzm%
DHFEREFBOBECERLT 2 RELETH
b, L72#oT, ATLBIROFHED, v4 N
AR EEEMBAO 2 FEp 07 T a—F 55k
HThb. LHL, ATLHRETE HTLV-1 OfF
BEETICHET S Tax BRFILTwiw, Lz
BoT, BIEFRELZERLUCESLLA ATL
Mg E N E LSl S, BRIy
DAGTFREETHLPICT AEENATRTH 5.
BOREBEORICE, BEMRMcEksh
TRIETFREEOERRL, BT 2E8ETFOLHEN
WEFLETHS. S8, 8BNS 7 2RE
BIUBRETRARROF -y -5 &L L
TR B BT, BRI »h B ETEY
DFHEZFHTHZ EFTREIC o Tk, RIE
BB LT, BRSO BERS B2 BE
WY o0H B, TTRRFTESATVWEELD
YN LT ATL I20W T OB &8I
BEET A & &b, FBlEcEs UESTFE
EHOAT )~ THEDENERD L LER
b, TRODOENEBUC, B L2 BHSTS
NAF=—h—-DREE, FhRIiCES B2,
FETHB L O 24 FENREEORESY
ﬁén&. '

1) Eéﬁfﬁiﬂ—:—ﬁf%ﬁ%ﬁﬁﬂﬁ Miﬁi L.«:GTZ: HTLV-1
BB X UREREOEBREEL REWE] FK 20
EE BERERET @GFEARE LO—®)

FUER LS Vol3s No3 20115 — 247 @ 055

— 107 —



2} 3t D ATL OWRE LB, HTLV-1 LA, pl6-
29, EEEY, k¥ &, WO—EE, 06E, HIg
2007.

3) BEEFSAFMREREHE [$izs1) 5 HTLV-1
BB I UMERBOERHEL BAME] Tt 21
EFE PRAEEEE ORRARE LOo-®m)

4) JERGE CHTLV-1 08T 4% BB LrEKE >
b0, HTLV-1 &8, pl66-177, R, L
T8, WO—/KE, ORE, 5 2007,

5) Satou Y, Yasunaga J, Yoshida M er of 1 HTLV-T
basic leucine zipper factor gene mRNA supports
proliferation of adult T cell leukemia cells. Proc
Natl Acad Sci US4 103 : 720, 2006,

6} Fukuda R, Hayashi A, Utsunomiya A et af. : Alter-
ation of phosphatidylinositol 3-kinase cascade in
the multilobulated nuclear formation of adult T cell
leukemtia/lymphoma (ATLL). Proc Nafl Acad Sci
USA 102 15213, 2005,

7) Kamihira S, Sohda H, Atogami S ef al. : Phenotypic
diversity and prognosis of adult T-cell leukemia.
Leukemia Res 16 . 435, 1992,

8) Tian Y, Kobayashi S, Ohno N e ol : Leukemic T
cells are specifically enriched in a unique CD3
(dim} CD7 (low) subpopulation of CD4 (+) T cells
in acute-type adult T-cell leukemia. Cancer Sci 102
569, 2011.

9) Chen S, Ishii N, Ine S er of. : Regulatory T cell-like
activity of Foxp3® adult T cell leukemia cells. Int
Tmnunol 18 © 269, 2006,

10) Matsubar Y, Hori T, Morita R ef af. - Delineation of
immunoregulatory properties of adult T-cell leuke-
mia cells. nt J Hematol 84 : 63, 2006.

11) Shimauchi T, Kabashima K, Tokura Y : Adult T-
cell leukemia/lymphoma cells from blood and skin
tumors express cytotoxic T lymphocyte-associated
antigen-¢ and Foxp3 but lack suppressor activity
toward autoclogous CD8* T cells. Cancer Seci 99
98, 2008.

056 0248 — Bk 4%  Vol3s No3 20115.

12) Abe M, Uchihashi X, Kazuto T et dl. : Foxp3 ex-
pression on normal and leukemic CD4*CD25% T
cells implicated in human T-cell leukemia virus
type-1 is inconsistent with Treg cells. Eur J
Haematol 81 : 208, 2008.

13) Okamoto T, Ohno Y. Tsugane S e al. : Multi-step
carcinogenesis model for adult T-cell leukemia. Jpn
J Cancer Res 80 - 191-195, 1989,

14) Umino A, Nakagawa M, Utsunomiya A et 4. Clo-
nal evolution of adult T-cell leukemia/lymphoma
takes place in lymph node. Blood : prepublished on-
line March 29, 2011.

15) Pichler K, Schreider G, Grassmann R : MicroRNA
miR-146a and further oncogenesis-related cellular
microRNAs are dysregulated in HTLV-1-trans-
formed T lymphocytes. Retrovirology 5 : 100, 2008,

16) Yeung ML, Yasunaga J, Bennasser Y e ol : Roles
for microRNAs, miR-93 and miR-130b, and tumor
protein  53-induced nuclear protein 1 tumor
suppressor in cell growth dysregulation by human
T-cell lymphotrophic virus 1. Cancer Res 68 : 8975,
2008.

17) Bellon M, Lepelletier ¥, Hermine O et ol : Deregu-
lation of microRNA involved in hematopoiesis and
the immune response in HTLV-I adult T-cell leu-
kemia. Blood 113 : 4914, 2009.

18) Uozumi K : Treatment of adult T cell leukemia, J
Clin Exp Hematopathol 50 1, 2010.

19) Tsukasaki K, Hermine O, Bazarbachi A ef . : De-
finition, prognostic factors, treatment and response
criteria of adult T-cell leukemia-lymphoma @ A
proposal from an international consensus meeting.
J Clin Oncol 27 : 453, 2009.

20) Yamamoto X, Utsunomiya A, Tobinai K ef af. ; Ph-
ase I study of KW-0761, a defucosylated human-
ized anti-CCR4 antibody, in relapsed patients with
adult T-cell Jeukemia-tymphoma and peripheral T-
cell lymphoma. J Clin Oncol 28 : 1591, 2010.

— 108 —



MERAR, 62(4) : 455-462, 2011

62 © 455

ATLD BFIRRE & iafED

TR

&R B

Key Words : micro RNA, signal transduction, molecu-
lar targeted therapy, antibody therapy

=S VA I

20074 DB E DFUAERB SR IC KT CHEEIC

5L, bYEOHTLV-UELEE ST A0 1
WIZANI08TT NI DITBY . F /-, [EAEYEE
DNOBREREETIC X 5 & 451,000 A Ll _E25EE A
THEBEEATL) TRIELTHE Y, RLH5RI
DEEFAEICE B, ATLOEEKIT1,1466/4
RSN, TRODOFERIR, ATLIZESRE
OB LUERY 1 VAHTLV-1OFED S
VETHEETYH, WELIL, bPEICBWT,
BANGBAD—DTHDLI L ETRLTNE,
A WV X EGARBIB DS A D5 FHEE 1T [ S BRI 5
PAEIICL B EFRENTVED, Fhiz
ME9 5 EMMNL R EFOERCEL TRV
ZICRHTHS (1), BEFZTHTH [FETF
Frg] OBFad A TV,

ATLAFZEE, OB A L FERIC, +ORERE
PRI 2B U2 5E TR - FHRAEERRIC &
LEEDHBELRBOBEL TS, LiL, ATL
MEDIRBME, FOT7 7O —FI12 2 DDED
HBILETHAH. 7, HTLV-URZMIAAHTY 4
WADTERIZE o T, BRI ALLT S L
W) BEEDPS, T4 IVADBRETEDOVERL

N !

v
REEE] [7R F—SX | WEEE | 54
‘ 11 A || A
]
¥
/7|ﬁhm®4;91~93>
[HBz]? HErRE
~ Ei

B 1 HTLV-10OiRRaES{bigis
HTLV-1BEe CRAET AATLIZ S BB RAS AARIEIC & -
THRIET 5. TANVADY AEEFTaxiER N 0%
RIERR T RED, BRI, 7oA b — 3 X, MR
TE, 7 ATREEMDTTIZEST 575, ATLHE
THEHTANVAT ) 2SR - BELEY, ¥V %
TAv ISR TEY, BRERDLNZ W, L
JeoT, A2YI—Ya iCBETLEEZL 00T
W5, HBZOVERICE T 55 T3 S ATl v

W) RED S OFEEEREERT CH L. o
DIED S MO BEE B O FERE L 451
A>T BTHAH. dH)—FOMEIE, o
BAFEIBET A2 0THY, BEMIE=ATL
MREOBEN 2B U7 70 —FThH 5. ATLHIR
DIE 4 Do FRIFAEYZ M 22BN, BET

* Recent advances in molecular pathology and therapy of ATL.
#* Toshiki WATANABE, M.D., Ph.D.: BUR A S A2 BB RAIRBHERIGER 2 74 5 V47 5B (©108-8639 5
HHREX F454-6-1] ; Department of Medical Genome Sciences, Graduate School of Frontier Sciences, The

University of Tokyo, Tokyo 108-8639, JAPAN

— 109 —



62 | 456

MEAR 5562% 45

iy

(1) ATLABRZ DT 2

Q) BOMEERET 259 FER

ATL#B2

P DB EE

PTEN E
SHIP-1

an
{
[nowncost—p»[ek]]->{AdT]] - i

N

b ) R
TR b= IR

B2 REMOATLHIEE [TEMRE] 05 FEE
(DATLEEFMIE (5HRESE FRERERE) . A SBIATLO A
. ATLHERR OB ERTHS. B BMBATLORMM. 22/ HTHL
PEOZER (N TR0 5. (2)PTENRSHIP-1O#4IC & % Pl3-kinase, AKT
DEFEINEEAIBINEOEERE N L CERN S ER SR L TV 5.

EEDERDER I L T 5, Lo T,
ATLARADOS FRELET 2 Z L1, HIZSWH
D& L TIEEEEOEMRE, SOICERET
Bt eE 25 L CEEPONENEETH
52,

KETIE, A4 NV ABEEHS50E D BRI E
RENIEFACA R M 2B LR THBATL
MDD TIREFNTOBREEET S & LB 1T,
ATLIEEZED T Lok, FHRBEEDOSRAICD
WTHNMTHZ LT 5.

ATLHBRZ O 5 Fs 88

ATLHIB ORI B 5\ 5 T8 2
BIZOWTHINE CREBDOHRENERS L
TWwa, UTICZOMEE T D5,

1. ATLIRREOMIEE a0l E

(D AEHR 0 5 F i

A BT 5 ATLAR L SRR (213 (el
=flower cell] LN, BHELCru~F
DG LIRS, SEEMELRBMEE RS
2w (FE2). ZONEOROEE, ATL#IED
AILIM/ICOS Y 7 iz X % PI3-kinase D &1L
L2 2 EPHE SN T B,

(2) ATLABRE D BEHUR D55 :

ARG IZ1ECD3MICD4+CD8~CD25 HLA-DR
EENBA, CD25XHLA-DROSE T LB
DHEND DT TV, CDA*CDS* DFIEY 7
%THYH, CD4~CD8~H 7%, CD4-CDS* D
Blb 4 %DEETHBERESNTNEY, &
EOFHETIE, BHERATLEEORMIMLY > /3
Bk % multi-color FACSTHME! L, JEEMAL A
CD34CD7vDCDATT V) ¥ /BRI EN TS 3
ZEDRER SN, KA O EEMEER %
[FE L2 OB A SRR 2 EFT 5 L
FRZBRCHBEEZONS,

(3) ATLMAE X Trega ?

ATLAIfLC, FoxP33 & U'CTLAADRID S
B EMNDL, —EICIE TATLIZEEE T 52 (Treg)
PREELLZODTH L] LDEZH B, L
L, SOOI %L S 2 HFERECh L & HHf
Eh RV, ZLOHEETS, FoxP3B LU
CTLAADFEBR 8 5 I FNLL T oFIZ R
LiLd Z L, inviroTHOCDA*H 2\ iZCD8H T
) Y SEROBEIEIEEE R FODIZE it ErD—
BWTHDZEAMEREINTNL99, Lo,
ATLHIREZ BT 2 FoxP35% DT, S T M

— 110 —



