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Abstract: Endemic areas of human T-lymphotropic virus type 1 (HTLV-1) have been reported in Japan as well
as tropical Africa, Central and South America and Melanesia. The existence of two subgroups, i.e., the transcon-
tinental and Japanese subgroups, was reported in Japan. In the present study, we provide data on the ratio of the
two subgroups in each endemic area and infection foci and examine the distribution of HTLV-1 in Japan and
neighboring areas. A 657 bp fragment of env region of HTLV-1 proviral genome was successfully amplified for
183 HTLV-1 positive DNA samples. The subgroup determination was done by RFLP reactions using endonu-
cleases Hpal and Hinfl. The northern part of mainland Kyushu, represented by Hirado and Kumamoto, was
monopolized by the Japanese subgroup, while the transcontinental subgroup ranged from 20 to 35% in the Pacific
coast areas of Shikoku (Kochi), the Ryukyu Archipelago (Kakeroma and Okinawa) and Taiwan. An interesting
finding in the present study is the presence of the transcontinental subgroup in Kochi, suggesting the endemicity
of the transcontinental subgroup along the Kuroshio Current.
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INTRODUCTION

Human T-lymphotropic virus type 1 (HTLV-1) was
first isolated in 1980 [1] and has been identified as a caus-
ative agent of adult T cell leukemia (ATL) and HTLV-1 as-
sociated myelopathy/tropical spastic paraparesis (HAM/
TSP). HTLV-1 has three major transmission routes: from
mother to infant through breast milk, from male to female
through semen, and to blood recipients through the lympho-
cytes of HTLV-1 carriers. These transmission routes, espe-
cially mother-to-child transmission, allow HTLV-1 to pass
from generation to generation and localize within family,
community and ethnic groups. Thus, the elucidation of the
geographical distribution of HTLV-1 has important ethno-
epidemiological implications [2].

In view of this unique fact, a large number of phylo-
geographycal and epidemiological studies have been con-
ducted within and beyond the borders of Japan, and valu-

able results have been obtained. Firstly, endemic areas were
reported in tropical Africa, the Caribbean basin, Central and
South America, Papua New Guinea and other islands of
Melanesia, as well as Japan [3, 4]. Secondly, there are three
major lineages existing worldwide: the Melanesian subtype,
the Central African subtype, and the cosmopolitan subtype,
ubiquitous in endemic areas around the world [5, 6].
Thirdly, the cosmopolitan subtype is further divided into
three major subgroups: A, B, and C, which correspond to
the transcontinental subgroup, the Japanese subgroup, and
the West African subgroup, respectively [7, 8]. Fourthly,
within Japan, endemicity is found in Kyushu and Okinawa,
and small infection foci are seen in coastal islands of the Ja-
pan Sea and the Pacific side of Shikoku, Kii and Tohoku,
while most of Honshu is HTLV-1-free [3]. Furthermore, a
few endemic areas have been found in areas neighboring
Japan: Nogliki of Sakhalin, Kinmen, Fujian and Taiwan [7,
9-11]. Fifthly, the existence of two different subgroups of
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HTLV-1, i.e., the transcontinental and Japanese subgroups,
in Japan and clusters of the former subgroup in Kyushu and
the Ryukyu islands were reported [12].

In the present study, we provide data on the ratio of the
two subgroups in each endemic area and infection foci
within Japan and use that data to elucidate the distribution
of HTLV-1 in Japan and neighboring area.

MATERIALS AND METHODS

DNA samples from a total of 197 anonymous HTLV-1
positive donors were obtained from the Joint Study on Pre-
disposing Factors of ATL Development (JSPFAD) and used
in the present study. Of the 197 samples, 40 were gathered
in Hokkaido (Hokkaido University Hospital), four in Iwate
(Iwate Medical University), 30 in Kochi (Kochi Medical
School Hospital), 50 in Hirado (Nagasaki University
Hospital), 23 in Kumamoto (Kumamoto University
Hospital) and 50 in Okinawa (Okinawa Kyodo Hospital).

Furthermore, DNA was extracted from peripheral
blood donated by five anonymous HTLV-1 carriers on
Ishigaki Island, Japan (Yaeyama County, Ishigaki City,
Okinawa Prefecture). The analysis of samples donated by
the Yaeyama residents was approved by the ethics commit-
tee of the Institute of Tropical Medicine, Nagasaki Univer-
sity, Japan (Approval No. 10012147).

A 657 bp fragment of env region was amplified by
nested PCR. The first reactions were performed in 20 pl
volumes containing 1 pl (ca. 50 ng) of the extracted DNA,
200 uM (final conc.) of ANTP mixture, 0.25 uM (final
conc.) of the primer sets, 2 pl of 10 x Ex Taq Buffer and
0.5U TaKaRa Ex Taq HS (TAKARA BIO Inc., Shiga, Japan).
The external primers were TAATAGCCGCCAGTGGAA
AG (nucleotide positions according to the J02029 sequence:
5027-5046) and AGTCCTTGGAGGCTGAACG (6786—
6768). The thermal conditions were as follows: 5-min dena-
ture at 94°C, 40 cycles of 40 sec at 94°C, 30 sec at 61°C and
40 sec at 72°C, and 10-min final extention at 72°C. The sec-
ond reactions were performed in 40 pl volumes containing
2 pl of the first PCR product, 200 uM (final conc.) of INTP
mixture, 0.25 uM (final conc.) of the primer sets, 4 pl of
10 x Ex Taq Buffer and 1U TaKaRa Ex Taq HS. The inter-
nal primers were CTCCCTTCTAGTCGACGCTCCAGG
(5685-5708) and CGTCTGTTCTGGGCAGCATA (6341-
6322). The thermal conditions were as follows: 2-min dena-
ture at 95°C, 35 cycles of 20 sec at 95°C, 20 sec at 58°C and
30 sec at 72°C, and 2-min final extention at 72°C.

All of the 35 samples from Hokkaido, all of the four
from Iwate, 28 of 30 from Kochi, 44 of 50 from Hirado, 21
of 23 from Kumamoto, 46 of 50 from Okinawa and all of
the five from Yaeyama were well amplified. RFLP reactions
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were performed using endonucleases Hpal and Hinfl as de-
signed by Yang et al. [7]. The digested DNA fragments
were electrophoresed on 2% agarose gel pre-stained with
ethidium bromide and visualized.

RESULTS AND DISCUSSION

All except one of the HTLV-1 isolates from Iwate,
Hirado and Kumamoto were determined as the Japanese
subgroup, while 20-35% of the isolates from Hokkaido,
Kochi, Okinawa and Yaeyama were determined as the
transcontinental subgroup (Fig. 1). The electrophoresis pro-
file of two isolates (Hokkaido and Kochi) was consistent
with neither the Japanese nor the transcontinental subgroup
but similar to the West African/Caribbean subgroup shown
by Yang et al. [7]. Thus, these were tentatively treated as
“undetermined” in the present paper.

The uneven distribution of the transcontinental and
Japanese subgroups in the endemic areas of Japan was clar-
ified in the present study, whereas only the transcontinental
subgroup was reported from neighboring areas such as
Nogliki of Sakhalin, Kinmen, and Fujian [9-11].

The northern part of mainland Kyushu, represented by
Hirado and Kumamoto, seems to be monopolized by the
Japanese subgroup. On the other hand, the presence of the
transcontinental subgroup ranges from 20 to 35% in the
Pacific coast areas of Shikoku (Kochi), the Ryukyu
Archipelago (Kakeroma [13] and Okinawa) and Taiwan [7].
An interesting finding in the present study is the presence of
the transcontinental subgroup in Kochi, suggesting the
endemicity of the transcontinental subgroup along the
Kuroshio Current.

A north-flowing ocean current on the west side of the
Pacific Ocean, the Kuroshio Current has played the role of
an aorta for migration and transportation along the Pacific
coast of southwestern Japan since prehistoric times. The
endemicity of the transcontinental subgroup along the
Kuroshio Current might reflect this human movement. If so,
we need to pay more attention to the date and mode of local
human movements which may have implications in the epi-
demiology of HTLV-1 and other infectious agents such as
hepatitis B virus [14].
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Fig. 1. Ratio of the transcontinental subgroup (grey) to the Japanese subgroup (white) of HTLV-1 cosmopolitan subtype in various
localities of East Asia. The data of Nogliki, Kakeroma, Taiwan, Kinmen and Fujian were cited from Syrtsev et al. [10],
Eguchi et al. [13], Yang et al. [7], Chen et al. [9] and Wang et al. [11], respectively.
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