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SUMMARY: Human T-lymphotropic virus type I (HTLV-I) infection was investigated in 168 Japanese
immigrants (64 males and 104 females) living in the Tome-Acu county located in the State of Para, Brazil. The
serological screening was performed using an enzyme-linked immunosorbent assay, and showed the presence of
anti-HTLV in four women whose ages ranged from 50 to 88. Confirmation of infection and discrimination
HTLV typing was performed using a nested PCR on the extracted DNA targeting the pX region. In three of the
samples, infection was confirmed to be HTLV-I. Sequencing HTLV-I 5´LTR and the RFLP pattern using DraI
and SacI endonucleases indicated that the virus is a member of the Cosmopolitan group. These three women
originated from the Kyushu region, though two of the corresponding HTLV-I strains were phylogenetically
related to the Japanese subgroup and the third to the Transcontinental subgroup, which probably reflects the
geographical origin of the infected individuals. The Japanese community residing in the northern Brazil appar-
ently have not contributed to increase the prevalence of HTLV-I in the country.
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INTRODUCTION

Human T-lymphotropic virus type I (HTLV-I) is endemic
in Japan, the Caribbean, South America, Sub-Saharan Africa,
and Melanesia (1). The dissemination of the virus to different
continents seems to have occurred as the result of ancient
and recent human movements (2,3), and is supported by the
finding of HTLV-I in a 1,500-year-old Andean mummy (4,5).
There is a strong suggestion that HTLV-I was brought from
Asia into the Americas by the ancestors of the present native
inhabitants of the Americas (5).

The widespread distribution of the virus among indigenous
communities that have been isolated from other human
populations provides indirect evidence of the expansion and
longtime presence of HTLV-I (6). HTLV-I was broadly
disseminated during the last few centuries as a result of the
great increase in human movement (1,3).

In Brazil, HTLV-I infection has been described mostly in
urban areas (7-10), and its pattern has been different from
that usually observed with HTLV-II; it has been detected in
few individuals from Indian populations from the Brazilian
Amazon region – within the Galibi, Yanomami, and Aukre (11).
The origin of HTLV-I infection in Brazil has been attributed
to three different sources: (i) Amerindian ancestors who
arrived at the continent around 13,000 years ago, (ii) Africans
brought as slaves to Brazil around the 17-18th centuries, and,
more recently, (iii) Japanese immigrants who came to Brazil
in the begining of the 20th century. These hypotheses have
been supported by the finding of Transcontinental and
Japanese subtypes of HTLV-I in Brazil (12).

The present study describes the presence of HTLV-I

infecting Japanese immigrants residing in Tome-Acu county
(State of Para), an epidemiologically closed population group
in the Amazon region of Brazil.

MATERIALS AND METHODS

Population group examined and sample collection: Blood
samples were collected between November and December,
1999, from 168 Japanese immigrants (64 men and 104
women, ages 40 to 90) residing in the county of Tome-Acu,
State of Para. Blood samples were placed in tubes containing
EDTA in order to obtain plasma and peripheral blood mono-
nuclear cells (PBMC). Both specimes were stored at –20°C
before use.

Serological assays: Samples were screened for the pres-
ence of antibodies to HTLV-I/II using an enzyme-linked
immunosorbent assay (HTLV-I/II Ab-Capture ELISA Test
System, Ortho Diagnostic Systems Inc., Raritan, N.J., USA).
Positive samples were subjected to confirmation by nested
PCR.

Nested PCR and restriction fragment length polymor-
phism (RFLP) patterns: DNA extraction was performed
on PBMC from HTLV-seropositive subjects. Nested PCR
targeted the amplification of part of the pX and 5´LTR of
HTLV-I (13).

The amplification of the pX segment was performed using
a nested PCR that was carried out as follows. Reactions were
performed in 50 μl volumes containing 1 μg of the extracted
DNA, 125 μM of each dNTP, 20 pmol/μl of each of the
two external primers, 10×PCR buffer-MgCl2 and 0.5U Taq
DNA polymerase. Reactions were carried out in a thermocycler
(GeneAmp PCR System 2,400, Perkin-Elmer, Norwalk,
Calif., USA) for 5 min at 94°C, followed by 35 cycles at
94°C (40 sec), 51.6°C (30 sec), 72°C (40 sec), and extended
for 10 min at 72°C. Five microlitres of the amplified product
were used in the nested PCR using a set of internal primers,
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maintaining the same mixture (final volume of 50 μl),
temperature, and incubation periods used in the first reaction.
The external primer sequences were 5´-TTCCCAGGGTTT
GGACAGAG-3´ (nucleotide positions 7219-7238) and 5´-
GGGTAAGGACCTTGAGGGTC-3´ (nucleotide positions
7483-7464). The internal primer sequences were 5 -́CGGATA
CCCAGTCTACGTGTT-3  ́(nucleotide positions 7248-7268)
and 5´-GAGCCGATAACGCGTCCATCG-3´ (nucleotide
positions 7408-7386). Amplified products were subjected to
electrophoresis on 2% agarose gels.

Typing of HTLV was performed by RFLP analysis of the
pX amplifed product using the restriction endonuclease
enzyme TaqI, as described elsewhere (14).

All samples characterized as HTLV-I were subjected to a
nested PCR to amplify the 5´LTR region. The external primers
sequences were 5 -́TGACAATGACCATGAGCCCCAA-3´
(LTR-I.01) and 5´-CGCGGAATAGGGCTAGCGCT-3´
(LTR-I.02), corresponding to nucleotide positions 1 -22 and
823 - 842, respectively. The internal primer sequences were
5´-GGCTTAGAGCCTCCCAGTGA-3  ́(LTR-I.03) and 5´-
GCCTAGGGAATAAAGGGGCG-3  ́(LTR-I.04) correspond-
ing to nucleotide positions 30-49 and 781-800 from HTLV-
IATK strain. The PCR product was electrophoresed on a 1.5%
agarose gel (200V, 120 Amp/45 min) and purified by QIA
Quick Purification Kit (Qiagen Sciences Inc., Germantown,
Md., USA) prior to direct sequencing of the product.

In addition, RFLP analysis of the 5´LTR from three samples
amplified in the present study was performed using DraI and
SacI endonucleases, which permit distinction between Japanese
and Transcontinental subtypes of HTLV-I (15,16).

Sequencing: The amplified fragments were subjected to a
direct sequencing assay according to the protocol of the ABI
Prism Dye Terminator Cycle Sequencing Ready Kit (Perkin-
Elmer); the reaction products were loaded on the ABI Prism
373 DNA Sequencer (Perkin-Elmer).

Phylogenetic analysis: The nucleotide sequences obtained
in the present study originated from the 5´LTR region (Genbank
Accession Number: JPNBR41, AY499185; JPNBR81,
AY499186; and JPNBR177, AY499187), and were used,
together with 33 HTLV-I strains described in the Genbank,
to establish the phylogenetic relationship. The sequence
alignments were performed using the ClustalX Sequence
Editor, version 1.81 (17). The phylogenetic relationship was
implemented using the Molecular Evolutionary Genetics
Analysis software - MEGA version 2.1 (18). The Neighbor-
Joining (NJ) method was used for the construction of the
phylogenetic tree considering the standard Kimura two-
parameter model (19). The statistical reliance of NJ tree was
evaluated using 1,000 bootstrap samples.

RESULTS

Serological and demographic analysis: The serological
assay detected the presence of antibodies to HTLV-I/II in four
women (ages ranging from 50 to 88; Table 1). Demographic
analysis indicated that one of them was from Tohoku region
(Northern part of Honshu island of Japan); the other three
from Kyushu region (Southern part of Honshu island).

Molecular characterization and phylogenetic analysis:
Amplification attempts were performed targeting the pX
region using PBMC of the four seropositive individuals. Three
of them (immigrants from Kyushu) elicited amplification
products that were typed as HTLV-I (Table 1).

Nucleotide sequencing of the 535 nt amplified product from
5´LTR, followed by phylogenetic analysis, showed a cluster
phylogenetically related to the viral members of the Cosmo-
politan group; two samples clustered in the Japanese sub-

Table 1.  Serological and molecular characterization of HTLV-I infection among Japanese immigrants
living in the Amazon region of Brazil

Sample code Age EIA
Nested PCR RFLP (5´LTR)

Subgroup Geographical origin
pX 5´LTR SacI DraII

JPNBR41 50 + + + + – A Kyushu

JPNBR81 63 + + + – + B Kyushu

JPNBR177 88 + + + – + B Kyushu

JPNBR157 50 + – – NT NT – Tohoku

A: Transcontinental subgroup, B: Japanese subgroup, NT: Not tested.

Fig. 1. Unrooted phylogenetic tree showing the evolutionary relation-
ship of HTLV-I strains reported thus far including newly sequenced
isolates from the present study (Japanese subjects: JPNBR41,
JPNBR81, and JPNBR177). The tree was constructed by the NJ
method after alignment of 535 nucleotides of the 5´LTR region. The
statistical support was applied using 1000 bootstrap replicates. Cosmo-
politan group: Transcontinental subgroup, Japanese subgroup, West
African subgroup, and North African subgroup.
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group, the other in the Transcontinental subgroup (Fig. 1)
associated with isolates from South America. RFLP patterns
using DraI and SacI endonucleases were consistent with the
profile of these subgroups, supporting the results of phylo-
genetic analysis (Table 1).

DISCUSSION

The presence of antibodies to HTLV-I/II and the confirma-
tion of proviral nucleic acid integrated into PBMC from
Japanese immigrants residing in Tome-Acu describes the
occurrence of the virus among this particular population
group. Tome-Acu is a small rural village (47,273 inhabitants),
located in the north of the State of Para, and a large compo-
nent of its inhabitants were born from a core of Japanese
immigrants who arrived in Brazil during the first wave of
migation from that country in 1929.

HTLV-I was present in 3/168 (1.8%) emigree women who
came from the Kyushu region, a southern part of the Honshu
island, Japan, largely recognized for its high prevalence of
HTLV-I and tropical spastic paraparesis (TSP/HAM) (20). A
previous seroepidemiological approach did not detect any
serological reaction to the virus among 44 individuals resid-
ing in the same geographic area (21). The low prevalence
of HTLV-I in most parts of the world requires that a large
number of individuals be examined in order to increase
the chance of identifying those infected. On the other hand,
the information presented herein is in agreement with the
demographic situation occurring in Japan in which the
prevalence of women infected is higher than that of men (22).
Furthermore, the positive individuals were probably infected
in Japan and brought the virus in the recent past to Brazil.

The HTLV-I isolates were analysed according to specific
genomic sequences of  the 5´LTR, and the phylogenetic
relatedness indicated they were members of the Cosmo-
politan group; two of them were included in the Japanese
subgroup, one in the Transcontinental subgroup. This data is
in agreement with previous information described in Brazil
as well as in that described among Japanese immigrants
living in Sao Paulo, where the presence of both subgroups
has been described (23,24).

In Japan, HTLV-I strains of the Japanese and Trans-
continental subgroups present a clear difference in their
geographic distribution according to ethnic group and origin
of the infected subject (24). As an ancient human virus, the
distinct strains of HTLV-I accompanied different Japanese
ancestors during the settlement of Japan (24,25) into the three
known distinguishable ethnic groups, the Ainu (North Japan),
the Ryukyuans (South Japan), and the Wajin (Central Japan).
The three HTLV-I infected women described herein were
immigants from Kyushu who arrived in Brazil and took part
in the development of the Tome-Acu village in the early 20th
century in the State of Para, Brazil.

Mongoloid groups harboring the virus introduced it not
only into Japan but also in the Americas via the ancient
migratory path over the land bridge of Beringia some 10,000
to 20,000 years ago (24,25). The HTLV-I isolate JPNBR41 is
phylogenetically close to other isolates from South America,
which reflects a possible common ancestry.

HTLV-I is maintained in Brazil at a low level prevalence,
and the Japanese immigration wave to Brazil that occurred
in the beginning of the 1920s apparently did not contribute to
increase the prevalence of the virus (12). Indeed, the occasional
high rates of infection found in some areas of Japan were not

found among the Japanese communities examined in Brazil
(12,21). Additionally, in urban and rural populations from
the Amazon region, the HTLV-I Transcontinental subgroup
has been found as the sole subtype circulating in this area
(13,26). Although it is thought that two of the strains identi-
fied in our patients were conclusively brought from Japan
(JPNBR81 and JPNBR177), the third strain (JPNBR41)
derived from a younger woman could have had the same
origin but could also have resulted from a later event involv-
ing infection while in Brazil.
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