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Human T-lymphotropic virus type 1 (HTLV-1) has a global spread, and it is estimated that around 20 million persons are in-
fected. Seven major genetic subtypes are recognized. However, there are complete genomes only from the HTLV-1a (cosmopoli-
tan) and HTLV-1c (Melanesian) subtypes. Here, the first full-length genome of an HTLV-1b strain, a subtype so far restricted to
Central African countries, is revealed. The genome size of HTLV-1b SF26, a strain isolated in Brazil, was determined to be 8,267
bp. The genomic analysis showed that all characteristic regions and genes of a prototypic HTLV-1 virus are conserved. This ge-
nome can provide information for further studies on the evolutionary history and pathogenic potential of this human oncovirus.

Human T-cell lymphotropic virus type 1 (HTLV-1) is a mem-
ber of the Deltaretrovirus genus of the Retroviridae family. It

was the first oncogenic human retrovirus discovered, in 1980 (5).
This human virus originated in Africa through zoonotic infections
from lineages of simian T-lymphotropic virus type 1 (4). HTLV-1
is the etiological agent of adult T-cell leukemia/lymphoma (ATL),
tropical spastic paraparesis/HTLV-1-associated myelopathy
(TSP/HAM), and other inflammatory diseases.

HTLV-1 has a remarkably low genetic variability and, based on
the nucleotide diversity of its long terminal repeat (LTR) region, is
segregated into seven major genetic subtypes (a to g) (6), some of
them with restricted geographic distribution. HTLV-1b, the so
called Central Africa subtype, has so far been identified in Gabon,
Congo, and Cameroon. This HTLV-1 subtype was first identified
and characterized (1984) in an African patient with ATL. The
analysis revealed that, despite its polymorphisms when compared
with the cosmopolitan and widespread subtype HTLV-1a,
HTLV-1b also showed the ability to transform T-lymphocytes (3).

Due to the prevalence rates of HTLV infection, blood donor
screening is mandatory in several countries, including in Brazil
since the 1990s. In a clinical laboratory diagnosis routine in Rio de
Janeiro, Brazil, samples were screened for HTLV by immunoas-
says. The HTLV strains from the reactive samples were typed by
using an in-house PCR and sequencing of the HTLV tax region.
The tax sequence of the SF26 sample showed high identity with the
rare HTLV-1b subtype, the Central Africa subtype. So far, there is
not a complete genome sequence of this HTLV subtype.

Here, the entire genome sequence of HTLV-1b has been deter-
mined by using nested PCR with degenerate HTLV primers and a
PCR-based genome-walking strategy using DNA extracted from
whole peripheral blood. The complete genome of HTLV SF26 was
determined to be 8,267 bp in length. Phylogenetic analysis based
on the LTR region revealed that it belongs to the Central African
subtype 1b cluster. The HTLV-1b GC content is 53%, contrasting
with the GC content of another human retrovirus, human immu-
nodeficiency virus type 1 (42%). The overall percentages of se-
quence identity of HTLV-1b SF26 with HTLV-1a L36905 (1) and
HTLV-1c L02534 (2) are 96% and 92%, respectively. The genomic
structure of HTLV-1b SF26 provirus had a similar gene content,
and the genes were syntenic to those of other HTLV-1 subtypes;

their products included the structural, enzymatic, regulatory, and
accessory proteins, all flanked by LTRs. A nuclear basic leucine
zipper (b-ZIP) gene that is encoded in the antisense strand of
HTLV-1a was also found in the complementary strand of
HTLV-1b SF26.

Nucleotide sequence accession number. The complete ge-
nome sequence of HTLV-1b SF26 was deposited in GenBank un-
der accession number JX507077.

ACKNOWLEDGMENTS

We thank the PDTIS/FIOCRUZ sequencing platform.
This work was supported by CNPq, IOC, and SUS/FAPERJ grants and

fellowships (L.Z. and M.A.M.).

REFERENCES
1. Bazarbachi A, et al. 1995. Human T-cell-leukemia virus type I in post-

transfusional spastic paraparesis: complete proviral sequence from uncul-
tured blood cells. Int. J. Cancer 63:494 – 499.

2. Gessain A, Boeri E, Yanagihara R, Gallo RC, Franchini G. 1993. Com-
plete nucleotide sequence of a highly divergent human T-cell leukemia
(lymphotropic) virus type I (HTLV-I) variant from Melanesia: genetic and
phylogenetic relationship to HTLV-I strains from other geographical re-
gions. J. Virol. 67:1015–1023.

3. Hahn BH, et al. 1984. Molecular cloning and analysis of a new variant of
human T-cell leukemia virus (HTLV-1b) from an African patient with
adult T-cell leukemia-lymphoma. Int. J. Cancer 34:613– 618.

4. Mahieux R, et al. 1997. Molecular epidemiology of 58 new African human
T-cell leukemia virus type 1 (HTLV-1) strains: identification of a new and
distinct HTLV-1 molecular subtype in central Africa and in pygmies. J.
Virol. 71:1317–1333.

5. Poiesz BJ, et al. 1980. Detection and isolation of type C retroviruses from
fresh and cultured lymphocytes of a patient with cutaneous T-cell lym-
phoma. Proc. Natl. Acad. Sci. U. S. A. 77:7415–7419.

6. Wolfe ND, et al. 2005. Emergence of unique primate T-lymphotropic
viruses among Central African bushmeat hunters. Proc. Natl. Acad. Sci.
U. S. A. 102:7994 –7999.

Received 21 August 2012 Accepted 22 August 2012

Address correspondence to Michel Abanto Marin, mfabanto@ioc.fiocruz.br.

Copyright © 2012, American Society for Microbiology. All Rights Reserved.

doi:10.1128/JVI.02258-12

GENOME ANNOUNCEMENT

November 2012 Volume 86 Number 22 Journal of Virology p. 12451 jvi.asm.org 12451

 on N
ovem

ber 5, 2018 by guest
http://jvi.asm

.org/
D

ow
nloaded from

 

http://www.ncbi.nlm.nih.gov/nuccore?term=JX507077
http://dx.doi.org/10.1128/JVI.02258-12
http://jvi.asm.org
http://jvi.asm.org/

	Complete Genome Sequence of Central Africa Human T-Cell Lymphotropic Virus Subtype 1b
	Nucleotide sequence accession number.
	ACKNOWLEDGMENTS
	REFERENCES


