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and higher interest to the readership.

Welcome to “Hot News”, a section of AIDS Reviews written by the editors and invited
experts which focuses on recently reported information believed to be of both impact

HTLV-1-associated myelopathy and regulatory
T-cells: the turn of the screw

HTLV-1 is the causative agent of a subacute myelopathy
termed tropical spastic paraparesis/HTLV-1-associated myelo-
pathy (TSP/HAM). The majority of HTLV-1-infected persons do
not manifest any clinical symptoms throughout their lives, and
only a minority (5%) develops TSP/HAM after a long-term
asymptomatic period. Two main non-excluding hypotheses
have been postulated for the pathogenesis of TSP/HAM and
both of them imply immunomediated phenomena. The first one
suggests that molecular mimicry could be involved. Autoanti-
bodies generated against the HTLV-1 tax protein could react
against hnRNA-A1, a nuclear protein localized in the central
nervous system within Betz cells, the motoneurons of the cortex
which produce the pyramidal tract in the spinal cord. The se-
cond hypothesis would involve immune cellular responses
(CTL), based on the observation of an increased number of
HTLV-1-specific CTLs in TSP/HAM patients, whereas these are
lower or absent in asymptomatic HTLV-1 carriers.

In a recent report, Yamano, et al. provided new insights that
contribute to elucidate the underlying immunological mechanism
of TSP/HAM, combining both hypotheses (J Clin Invest 2005;
115:1361-8). The authors present data on the dysfunction
produced by HTLV-1 in a population of CD4+ CD25+ lympho-
cytes, so-called “regulatory T-cells” or Treg cells (for review see:
Belkaid, et al. Nat Immunol 2005;4:353-60). These cells have
recently gained prominence for their ability to downregulate
self-reactive T-cell responses. This cellular subset with cons-
titutive immunosuppressive activity has been linked to the
development of autoimmune diseases. It is known that foxp3,
a forkhead transcription factor gene, is specifically expressed
in CD4+ CD25+ Tregs and is a key gene for the development
and function of Tregs (for review see: Fontenot et al. Nat Im-
muno/ 2005;4:331-7). Foxp3 can act as a transcriptional re-
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harmful to the host. The equilibrium between Treg and effector
cells can be altered in chronic infections, especially HTLV-1
infection, in which CD4+ lymphocytes are the main target. A
recent work using the feline retrovirus system showed that
CD4+ T-cells may be the target of infection, but only natural Treg
cells sustain virion production when cultured with IL-2. The
Yamano's study demonstrated that HTLV-1 infection of Treg cells
in patients with TSP/HAM results in a decrease in foxp3 mRNA
and protein expression, due to the effect of the HTLV-1 tax gene.
This leads to the inability of HTLV-1-infected Tregs to inhibit the
proliferation of CD4+ CD25-. Defects in the Treg population
could be responsible for the large number of virus-specific T-
cells and the occurrence of lymphoproliferation and inflamma-
tory autoimmune disorders in TSP/HAM patients. In fact, it is
well known that a significant number of patients who develop
TSP/HAM also suffer from other autoimmune disorders such as
uveitis, Sjégren’s syndrome, or arthritis. In an elegant commen-
tary by Fujinami on Yamano’s paper, he defines the Treg effect
as “a tax on luxury” (J Clin Invest 2005;115:1144-6). All these
data together reinforce the link existing between chronic infec-
tions, autoimmune disorders and dysregulation of Treg cells.

The fact that the majority of HTLV-1-infected subjects do not
develop clinical symptoms suggests that equilibrium between
effector and regulatory mechanisms is achieved in most cases.
This status may be mutually beneficial to the host and the pa-
thogen. Only in some situations, the control exerted by Treg
cells might contribute to an unbalanced state, with the host
experiencing damage and developing disease.
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Central Africa: cradle of divergent PTLV types
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rindians into the injecting drug user population who spread the
virus worldwide, primarily among drug abusers.

The simian counterpart of HTLV-1 (STLV-1) has been disco-
vered in a plethora of simian species of the Ceropithecinae and
Pongidae family, mainly confined to sub-Saharan Africa and
Asia, ranging from India to the Indonesian archipelago and to
Japan. Human and simian PTLV-1 strains are phylogenetically
indistinguishable and cluster according to geographic location
of the host rather than to host species origin, as a result of
multiple past and ongoing interspecies transmissions.

STLV-2 has until now only been isolated from two Congo-
lese Pan paniscus that form a clearly separated, distantly
related clade compared to HTLV-2 strains. The third type of
PTLV consisted until recently only of simian strains (STLV-3),
which infect numerous African nonhuman primates ranging
from East and Central to West Africa. STLV-3 strains more or
less follow a geographic clustering pattern as observed in
PTLV-1, but their diversity reaches that of HTLV-2/STLV-2.

Two recent reports exploring the HTLV diversity among Came-
roonian inhabitants showed that these people are infected with a
wide variety of HTLV strains. Wolfe and colleagues first presented
at the CROI 2005 and shortly thereafter they published their re-
sults (PNAS 2005;102:7994-9). They screened for HTLV infection
in 930 Central Africans reporting contact with nonhuman primate
blood or body fluids through hunting, butchering and keeping
primate pets. Approximately 10% of these individuals were HTLV
seropositive. A closer investigation through pol and tax sequence
and phylogenetic analyses revealed that a male hunter-butcher
with an HTLV-1-like western blot profile was infected with the hu-
man counterpart of STLV-3, HTLV-3. Another male hunter with an
HTLV-2-like western blot profile seemed to be infected with a new
divergent variant of HTLV, distinct from all other known HTLV types,
which was tentatively named as HTLV-4.

At the same time, a second independent research group
reported another HTLV-3 infection through a serological survey
of 240 Cameroonian samples (Calattini, et al. Retrovirology
2005;2:30). These authors found that 20% of the screened
Bakola and Baka pygmies and Bantus were HTLV positive by
immunofluorescence, and 56% of these had an indeterminate
western blot profile. Sequencing and phylogenetic analysis of
pol and tax regions demonstrated the presence of an HTLV-3
strain in a Bakola pygmy with an HTLV-1-like western blot
profile and an HTLV-2-specific Innolia pattern. The phylogene-
tic relationships between these new strains were investigated
in the tfax region on a shared 180 bp fragment (Fig. 1) and
showed that the HTLV-3 strains ‘Pyl43" and ‘2026ND’ clustered
with West and Central Africa
Calattini, et al. (Retrovirology
(PNAS 2005;102:7994-9) in the LTR and pol region.
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Figure 1. Midpoint-rooted PTLV maximum likelihood tree of a 180 bp
tax fragment. Numbers on the branches represent the bootstrap sup-
port in percentage (only values above 60% are indicated). The new-
ly discovered HTLV-3 and HTLV-4 strains are boxed. The simian
strains are in italics, the human strains are in regular text.
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