AIDS Reviews. 2024;26

contain genes that codify proteins. All 30,000 obelisks
described so far in the gut and mouth of humans by
Stanford’s team encode a single major protein known as
obulin, and many encode a second smaller obulin.
These proteins do not make a shell. Of note, obulins do
not share any homology with any other known protein.
Hence, there is no clue about their function.

Obelisks are not rare and must be widespread
across multiple niches. They were detected in around
7% microbiome datasets from the human gut and 50%
of datasets from the human mouth. Different obelisk
types were found in different body sites and in distinct
donors. Long-term data revealed that people can har-
bor a single obelisk type for around a year.

Bacteria and fungi are likely hosts of obelisks. At this
time, it is unclear whether obelisks may be parasitic
and harm cells or they may be beneficial. Hosts may
have evolved elaborating defense mechanisms against
obelisks or else actively recruit them to gain some
unsuspected advantage. If obelisks modulate the
human microbiome, this may in turn have implications
for human health — they may even have therapeutic
potential.

Alternatively, obelisks may cause neither harm nor
benefit to their microbial host or humans. Instead, they
may simply exist as stealthy evolutionary passengers,
silently, and endlessly replicating, like the original “self-
ish gene” (Dawkins R. 1976).

Experiments with obelisks are planned and could
reveal truths about the origin of life itself. Because viroids
and their relatives are small, simple, and have the capac-
ity to self-replicate, they could be the precursors of all
life on Earth. One big question is whether viruses evolved
from increasingly complex viroids and obelisks or
emerged first and then degenerated into these simpler
structures (Penni E. Science 2024). The long-term evolu-
tion of viruses on Earth starts to slowly emerge.
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The origin of the four major focus of
HTLV-1 in Latin America

HTLV-1 was discovered in 1980 as the first human
retrovirus. As zoonosis, HTLV-1 derives from jumps to

humans from simian T-lymphotropic virus naturally
infecting monkeys in Central and Western Sub-Saharan
Africa for thousands of years. Molecular clock study
estimates an ancestor for all human HTLV-1s around
30,000-40,000 years ago'.

As expected, Africa accounts for the largest number
of HTLV-1 infections worldwide?. However, Latin Amer-
ica is the second region endemic for HTLV-1 globally.
As shown in figure 1, four areas of high HTLV-1 preva-
lence can be recognized, namely, at the Caribbean
basin, Brazil, Peru, and along the Andes mountains.
Phylogenetic studies have examined viral sequences
from isolates in all these regions, including the exam
of older mummies®®. Based on these data, a recon-
struction of the earliest introduction and dissemination
of HTLV-1 in America can be postulated.

From its origin in West and Central Africa, HTLV-1 was
introduced into Central Asia. During the last Glaciation,
human populations migrated through the Bering Strait
35,000-15,000 years ago and introduced HTLV-1 in the
Americas. The presence of HTLV-1 in aboriginal popula-
tions from Kamchatka at one side of the Bering Strait and
in native skimos and Amerindians on the other side con-
firms this hypothesis®. During the warming period that fol-
lowed, migrations to the South occurred along the long
Andean mountains range. This movement carried HTLV-1
south and accounts for the presence of HTLV-1 across
distinct native Amerindian tribes from Colombia to Chile” .

During the XVI to XIX centuries, a second wave of
HTLV-1 arrived to the Caribbean basin and Brazil dur-
ing the colonial times along with the slaves taken in
West Africa mostly by Portuguese and British'>'®, More
recently, during the XX century, migrants from Japa-
nese endemic southern areas to Peru and Brazil estab-
lished a new settlement of HTLV-1 in Latin America.

In Brazil and Peru, both highly endemic countries for
HTLV-1 infection, two major distinct sources of the virus
can be recognized. In the Amazon tribes of inner Bra-
zil, the ancient HTLV-1 variants infect Amerindians. In
the Brazilian coast, HTLV-1 variants that arrived with
the slavery trade predominate by far. The arrival of
Japanese to large coastal cities of Brazil during the last
century added a new variant. In Peru, the newly arrived
Japanese HTLV-1 variant has been added to the ongo-
ing circulation of ancient HTLV-1 introduced along the
Andean populations thousands of years ago.
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Figure 1. Proposed HTLV-1 origins in Latin America (continues).
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Figure 1. (Continued) Proposed HTLV-1 origins in Latin America.

Received: 05-02-2024
Accepted: 12-02-2024
DOI: 10.24875/AIDSRev.M24000070

References

. Van Dooren S, Salemi M, Vandamme AM. Dating the origin of the African

HTLV-I subtypes. Mol Biol Evol. 2001;18:661-71.

. Gessain A, Ramassamy JL, Afonso PV, Cassar O. Geographic distribu-

tion, clinical epidemiology and genetic diversity of the human onco-
genic retrovirus HTLV-1 in Africa, the world’s largest endemic area. Front
Immunol. 2023;14:1043600.

. Li HC, Fujiyoshi T, Lou H, Yashiki S, Sonoda S, Cartier L, et al. The

presence of ancient human T cell lymphotropic virus type | provirus DNA
in an Andean mummy. Nat Med. 1999;5:1428-32.

. Gessain A, Pecon-Slattery J, Meertens L, Mahieux R. Origins of HTLV-1

in South America. Nat Med. 2000;6:232.

. Vandamme AM, Hall WW, Lewis MJ, Goubau P, Salemi M. Origins of

HTLV-1 in South America. Nat Med. 2000;6:232-3.

. Verdonck K, Gonzdlez E, Van Dooren S, Vandamme AM, Vanham G,

Gotuzzo E. HTLV-1: recent knowledge about an ancient infection. Lancet
Infect Dis. 2007;7:266-81.

. Ita F, Mayer EF, Verdonck K, Gonzalez E, Clark D, Gotuzzo E. HTLV-1

infection is frequent in rural communities of the southern Andes of Peru.
Int J Infect Dis. 2014;19:46-52.

10.

11.

12.

14,

15.

. Trenchi A, Gastaldello R, Balangero M, Irizar M, Cudola A, Gallego S.

Retrospective study of the prevalence of HTLV-1/2, HIV, and HBV in
pregnant women in Argentina. J Med Virol. 2007;79:1974-8.

. Paiva A, Casseb J. Origin and prevalence of HTLV-1 and type 2 (HTLV-

2) among indigenous populations in the Americas. Rev Inst Med Trop
Sao Paulo. 2015;57:1-13.

Assis de Aguiar S, Souza Franga SA, Santana BB, Santos MB, Freitas FB,
Ferreira G, et al. HTLV-1aA circulation and risk factors for sexually transmit-
ted infections in an Amazon geographic area with lowest human develop-
ment index (Marajo Island, Northern Brazil). BMC Infect Dis. 2017;17:758.
Fujiyoshi T, Li HC, Lou H, Yashiki S, Karino S, Zaninovic V, et al. Character-
istic distribution of HTLV type | and HTLV type Il carriers among native ethnic
groups in South America. AIDS Res Hum Retroviruses. 1999;15:135-9.
Dourado |, Alcantara LC, Barreto ML, da Gloria Teixeira M, Galvéo-
Castro B. HTLV-I in the general population of Salvador, Brazil: a city with
African ethnic and sociodemographic characteristics. J Acquir Immune
Defic Syndr. 2003;34:527-31.

. Nunes D, Boa-Sorte N, Grassi MF, Taylor GP, Teixeira MG, Barreto ML,

et al. HTLV-1 is predominantly sexually transmitted in Salvador, the city
with the highest HTLV-1 prevalence in Brazil. PLoS One. 2017;12:e0171303.
Mota AC, Van Dooren S, de Campos Fernandes FM, Pereira SA,
Queiro AT, Gallazzi VO, et al. The close relationship between South
African and Latin American HTLV type 1 strains corroborated in a mo-
lecular epidemiological study of the HTLV type 1 isolates from a blood
donor cohort. AIDS Res Hum Retroviruses. 2007;23:503-7.
Puccioni-Sohler M, Grassi MF, Galvdo-Castro B, Caterino A, de Freitas
Carneiro Proietti AB, Vicente AC, et al. Increasing awareness of HTLV-1
infection: a serious, invisible, and neglected health problem in Brazil.
Rev Soc Bras Med Trop. 2019;52:620190343.





