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Identification of human T-cell lymphotropic virus infection in a
semi-isolated Afro-Brazilian quilombo located in the Marajó

Island (Pará, Brazil)
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Antibodies to human T-cell lymphotropic virus-1 and 2 (HTLV-1 and 2) were tested in 259 inhabitants (98 males
and 161 females) of four villages of the Marajó Island (Pará, Brazil) using enzyme immunoassays (ELISA and
Western blot). Types and subtypes of HTLV were determined by nested polymerase chain reaction (PCR) targeting
the pX, env and 5´LTR regions. HTLV-1 infection was detected in Santana do Arari (2.06%) and Ponta de Pedras
(1%). HTLV-2 was detected only in Santana do Arari (1.06%). Sequencing of the 5´LTR region of HTLV-1 and the
phylogenetic analysis identified the virus as a member of the Cosmopolitan Group, subgroup Transcontinental.
Santana do Arari is an Afro-Brazilian community and the current results represent the first report of HTLV-1
infection in a mocambo located in the Brazilian Amazon region.
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Human T-cell lymphotropic virus 1 and 2 (HTLV-1 and
HTLV-2) are closely related members of a group of mam-
malian retroviruses which have similar biological proper-
ties (Hall et al. 1992). HTLV-1 is endemic worldwide and
HTLV-2 infection has been shown to be endemic in native
American Indian populations (Hall et al. 1992, Ishak et al.
1995). In Brazil, particularly in the Amazon region, HTLV-
1 and HTLV-2 infections have been found among urban
and rural populations with relevant endemicity (Ishak et
al. 1995, 2003, Vallinoto et al. 1998). The molecular epide-
miology has been well established concernig HTLV-2 in-
fection and it has shown the occurrence of a new molecu-
lar subtype named HTLV-2c (Ishak et al. 1995). However,
the molecular analysis of HTLV-1 isolates within Amazo-
nian populations has not been established. The present
study describes the presence of HTLV-1 and HTLV-2 in
an Amazonian island within two epidemiological partially
closed human communities with distinct ethnic back-
ground which provides further information for the under-
standing of the origin and dissemination of the virus in
the Amazon region of Brazil.

Two hundred and fifty nine blood samples were col-
lected (98 men and 161 women, ages between 3 to 80) from
individuals residing in four communities of the Marajó
Island, state of Pará, Brazil (Santana do Arari n = 97, Crairu
n = 13, Tartarugueiro n = 49, and Ponta de Pedras n = 100).
The peripheral blood mononuclear cells (PBMC) and se-
rum samples were obtained and stored at –20ºC before
use. Santana do Arari and Tartarugueiro are two semi-
isolated Afro-Brazilian populations, originated from the
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slave escapees during the 17th and 18th centuries.
Serum samples were tested for the presence of anti-

bodies to HTLV-1 and 2 using an enzyme-linked im-
munosorbent assay (Ortho Diagnostic System Inc., US);
positive samples were confirmed by Western blot (HTLV
Blot 2.4 GeneLab Diagnostics Ltd, Singapore).

DNA extraction was performed on PBMC from sero-
positive samples. It was not possible to obtain PBMC
from the samples of Ponta de Pedras village. The molecu-
lar characterization of HTLV-1 and HTLV-2 infection was
performed by nested PCR and RFLP typing of the pX, env
and 52 LTR segments using sets of primers, as previously
described (Hall et al. 1992, Tuke et al. 1992, Laurentino et
al. 2005). Amplified fragments of 52 LTR were purified and
sequenced according to a protocol previously reported
(Laurentino et al. 2005). The reaction products were loaded
on the ABI Prism 377 DNA Sequencer (Perkin-Elmer Ce-
tus).

The sequence alignment of 489 bp from 5' LTR was
performed using the BioEdit software (Hall 1999). The
phylogenetic relationships among the sequence described
in the present study (SNT43, DQ070891 and STN92,
DQ070892) and those available in the Genbank were ana-
lyzed using the Phylogenetic Inference Package – PHYLIP
3.5v (Felsenstein 1993). A phylogenetic tree was infered
by the Neighbour-Joining (NJ) method, using the HKY
substitution model. The statistical reliability of NJ tree
was evaluated using 1000 boostrap. The tree was drawn
with the TreeView 1.4 program (Page 2001).

Serorreactivity to HTLV-1 was detected in two sub-
jects (a man and a woman over 60 years of age) residing in
Santana do Arari (2.06%) and in one woman (age unknown)
residing in Ponta de Pedras (1%). A woman (over 50 years
of age) from Santana do Arari presented serorreactivity to
HTLV-2 (Table).

Enzymatic digestion with TaqI of the product of pX
region confirmed the infections by HTLV-1 and HTLV-2
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from Santana do Arari, but due to the absence of a DNA
sample from the subject from Ponta de Pedras, the mo-
lecular confirmation of infection and characterization of
the virus were not performed. The restriction analysis with
XhoI of the env product from the HTLV-2, showed the
presence of two bands which is compatible with molecu-
lar subtypes 2a and 2c. The DNA aliquot was not suffi-
cient to follow through with the molecular characteriza-
tion, which is necessary to distinguish HTLV-2a from
HTLV-2c molecular subtype. Confirmation of HTLV-1 in-
fections was performed by the amplification of a 770 bp
sequence of the 5’LTR region. The phylogenetic analysis

of the two isolates from Santana do Arari, showed that
both samples were members of the Cosmopolitan group,
subgroup Transcontinental, supported by bootstrap val-
ues of 72% (Figure).

The present study describes the presence of HTLV-1
and HTLV-2 infections in the Marajó Island (state of Pará,
Brazil), an area not previously included in the geographic
distribution of HTLV-2. The detection of HTLV-1, Cosmo-
politan Group, Transcontinental subgroup is in agreement
with other studies that indicate its presence in the rural
area of the state of Pará (Vallinoto et al. 2004, Laurentino
et al. 2005)

TABLE
Seroprevalence of anti-human T-cell lymphotropic virus 1 and 2 (HTLV-1 and HTLV-2) in four villages of the Marajó Island,

state of Pará

                                            Western blot

Populations N ELlSA HTLV-1 (%) HTLV-2 (%)

Santana do Arari  97 03 02 (2.06) 01 (1.03)
Tartarugueiro  49 00 - -
Crairú  13 00 - -
Ponta de Pedras 100 01 01 (1.0) -

Total 259 04 03 (1.15) 01 (0.38)

Rooted phylogenetic tree, showing the evolutionary relationship of human T-cell lymphotropic virus 1 strains described thus far including
newly sequenced isolates from the present study (SNT43 and SNT92). The tree was constructed by the Neighbour-Joining method after
alignment of 489 nucleotides of the 5’LTR region. The Mel5 isolate was used as outgroup. The statistical support was applied using 1000
bootstrap replicates. Cosmopolitan group: Transcontinental (subgroup A), Japanese (subgroup B), West African (subgroup C), North
African subgroups (subgroup D). Geographical origin and ethnic origin are described in italics between parenthesis.
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The origin of HTLV-1, Cosmopolitan Group, Trans-
continental subgroup, in Latin America is still controver-
sial (Yamashita et al. 1998, Van Dooren et al. 1998). The
presence of HTLV-1 and HTLV-2 in the communities stud-
ied herein could be attributed to recent contact with in-
fected individuals from the neighboring urban popula-
tions.

The Marajó Island was inhabited, during the coloniza-
tion process, by the European, the African slaves, and
the Tupinambá Indians (Miranda-Neto 1976). Santana do
Arari is a quilombo originated by African slave descen-
dents, and it is reasonable to suggest a recent entrance of
HTLV-1 in the Marajó Island by the African slave trade.
Mitochondrial DNA polymorphism analysis has revealed
an Indian contribution about 40% in Santana do Arari
(Carvalho et al. 2002) that could explain the occurrence of
HTLV-2 in the present community.

Regarding our previous study that did not identified
HTLV-1 infection in other Amazonian populations com-
posed by descendents of African slaves (Ishak et al. 2003),
the current results represent the first report of HTLV-1
infection in a mocambo located in the Brazilian Amazon
region. Furthermore, the presence of HTLV-1 in this geo-
graphical area is of paramount importance because of the
previous description of a cluster of cases of TSP/HAM in
two individuals residing in Cachoeira do Arari county,
Marajó Island (Ishak et al. 2002). It is necessary to empha-
size the need for a close surveillance and to proceed a
further active search for cases of neurological diseases
associated to HTLV-1, in this particular geographical area
of the country, considering the total of 294 semi-isolated
Afro-Brazilian communities recently described in the state
of Pará (Eltermann 2005).
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