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We conducted a retrospective phylogenetic analysis of
Mayaro virus (MAYV) detected in French Guiana during
1996-2024. Analysis revealed circulation of MAYV gen-
otype D sublineage 2 and suggested introduction from
Brazil and spread to Haiti and Venezuela. Phylogenetic
findings support endemic circulation and reinforce the
need for MAYV surveillance in the region.

Mayaro virus (MAYYV), a mosquitoborne RNA
virus of the genus Alphavirus (family Toga-
viridae), causes acute febrile illness, often accom-
panied by prolonged arthralgia (1). Identified in
1954 in Trinidad and Tobago, MAYV has caused
sporadic outbreaks throughout Central and South
America (2-5). Clinical manifestations of MAYV
infection include fever, headache, myalgia, nausea,
and persistent joint pain, sometimes lasting more
than a year (6,7).

Among arboviruses in the Amazonregion, MAYV
and emerging Oropouche virus are considered to
have the highest epidemic potential (1,2). Phyloge-
netic analyses have identified 3 MAYV genotypes, D,
L, and N (8-10). Genotype D is widely distributed, L
is restricted to Brazil, and N has only been described
from Peru, but evidence suggests recombination
among MAYVs, as for other alphaviruses (8-10).

MAYYV is primarily maintained in a sylvatic cycle
involving Haemagogus janthinomys mosquitoes and
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nonhuman primates, with occasional spillover to
humans (2). However, experimental studies with ur-
ban vectors Aedes aegypti and Ae. albopictus mosqui-
toes have shown them to be competent MAYV vec-
tors, raising concerns about urban emergence (11).

In French Guiana, serologic studies support en-
demic sylvatic MAYV transmission, but an increase
in urban and periurban cases in 2020 suggested a pos-
sible epidemiologic shift, reminiscent of adaptations
observed in chikungunya virus (7,12,13). However,
MAYV remains a neglected pathogen, and genomic
data are scarce. By 2024, only 2 complete genomes
were publicly available, and no comprehensive evo-
lutionary analyses had been conducted for French
Guiana. To address those gaps, we conducted a retro-
spective genomic analysis of virologically confirmed
MAYV infections to explore potential genetic mark-
ers that could be associated with shifting transmis-
sion patterns and potential adaptation to new eco-
logic niches.

The Study

In French Guiana, the National Reference Center
for Arboviruses collects serum samples for diagnos-
tic and surveillance purposes (Appendix, https://
wwwnc.cde.gov/EID/article/32/5/25-1435-App1.
pdf). During 1996-2024, French Guiana reported 38
cases of MAYYV infection, including 2 exported cases,
1 to Germany and 1 to mainland France, and 4 cases
that seroconverted without PCR confirmation. Cases
were sporadic during 1996-2019, especially dur-
ing 2005-2016, when specific surveillance was lack-
ing. In 2020, a cluster of 14 cases occurred within 3
months, mainly in Cayenne and surrounding areas,
most without identified epidemiologic links. In 2024,
four additional PCR-confirmed cases were detected,
2 linked to the Nouragues Nature Reserve and 2 from
the western and central coastal regions.
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Overall, French Guiana confirmed 34 infections
by quantitative reverse-transcription PCR (qRT-PCR)
or viral isolation in C6/36 cells; 32 were diagnosed
locally (Appendix Figure). From those cases, we ob-
tained 25 complete genomes, including 24 sequences
we generated (Appendix Table 1). We performed
whole-genome sequencing by using an amplicon-
based MinlON protocol (Oxford Nanopore Tech-
nologies, https://nanoporetech.com) and in-house
primers (Appendix Table 2). We generated consensus
genomes by using the ARTIC pipeline (ARTIC Net-
work, https:/ /artic.network) with Medaka polishing
and completed missing regions by using Sanger se-
quencing (Appendix).

Phylogenetic Analysis of Mayaro Virus

For phylogenetic analyses, we retrieved 76 com-
plete coding sequences from GenBank and combined
those with the 24 newly generated genomes for a total
of 100 sequences. Using the Recombination Detection
Program 4 (https:/ /web.cbio.uct.ac.za/~darren/rdp.
html), we detected no recombination events among
French Guiana strains. We used a dataset of 45 geno-
type D sublineage 2 sequences to refine evolutionary
inferences. We reconstructed Bayesian time-scaled
phylogenies under a general time-reversible plus
gamma distribution plus invariable site model with
a strict molecular clock and Bayesian skyline prior
plots; all parameters showed adequate convergence
(effective sample size >200).
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Figure 1. Bayesian phylogeny of 100 coding sequences from a retrospective phylogenetic analysis of Mayaro virus, French Guiana,
1996-2024. Maximum clade credibility tree inferred by using the general time-reversible with gamma distribution and invariant site
substitution model, under a strict clock and Bayesian skyline coalescent prior. The tree was generated by using TreeAnnotator version
1.10.4 (BEAST Developers, https://beast.community/treeannotator), and the resulting time-scaled phylogenies were visualized with
FigTree version 1.4.3 (http://tree.bio.ed.ac.uk/software/figtree). The tree includes major genotypes L, N, and D, and sublineages 1 and
2. The amino acid motifs at positions 1714—1716 are shown in color on the right side of the figure; triangles indicate strains with STV
deletions. Bootstrap support values are indicated on the corresponding branches; a value of 1 corresponds to 100% bootstrap support.
GenBank accession numbers are provided. Scale bar indicates nucleotide substitutions per site.
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Our analyses showed that all French Guiana
MAYYV strains identified during 1996-2024 belonged
to genotype D, and local strains shared high (97.58%-
99.98%) nucleotide identity (Figure 1). Within global
genotype D sequences, we identified 2 major sublin-
eages: sublineage 1, which included sequences from
Peru, Brazil, Bolivia, and Venezuela; and sublineage 2,
which included sequences from French Guiana, Brazil,
Haiti, and Venezuela. French Guiana sequences within
sublineage 2 formed 2 clades that had a time to most
recent common ancestor (tMRCA) of 1928 (95% high-
est posterior density [HPD] 1900-1956) (Figure 2).

Sublineage 2 clade 1 included sequences from
Brazil from 1978 and French Guiana strains from
1999-2013 (tMRCA 1951, 95% HPD 1934-1968). Sub-
lineage 2 clade 2 comprised sequences from Brazil
from 1981-2012, and most French Guiana strains col-
lected during 1996-2024; in addition, strains from
Haiti from 2014 and from Venezuela from 2016
grouped within the French Guiana subclade. We es-
timated the sublineage 2 clade 2 tMRCA at 1942 (95%
HPD 1928-1956).
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Amino acid analyses revealed variability in non-
structural protein 3 at positions 1714-1716. Of note,
sublineage 1 predominantly exhibited an STA motif,
but sublineage 2 showed greater diversity, includ-
ing SMA, STV, and a deletion shared French Gui-
ana strains since 2004, consistent with ongoing local
diversification.

All strains circulating in French Guiana belonged
exclusively to genotype D, consistent with its broad
distribution in South and Central America (3-5,8,14).
The presence of Brazil sequences in both clades sup-
ports historical introductions from Brazil followed
by sustained local transmission. Conversely, cluster-
ing of sequences from Haiti and Venezuela within a
French Guiana subclade suggests possible secondary
exportations, although we cannot exclude sampling
bias given the limited number of recent genomes
available (3-5).

High nucleotide identity among French Guiana
strains and across sublineage 2, combined with rela-
tively recent estimates of tMRCA, support long-term
endemic circulation with limited genetic divergence.
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Figure 2. Bayesian phylogeny of 45 selected genotype D sublineage 2 coding sequences from a retrospective phylogenetic analysis

of Mayaro virus, French Guiana, 1996-2024. Maximum clade credibility tree inferred by using the general time-reversible with gamma
distribution and invariant site substitution model, under a strict clock and Bayesian skyline coalescent prior. The tree was generated by
using TreeAnnotator version 1.10.4 (BEAST Developers, https://beast.community/treeannotator), and the resulting time-scaled phylogenies
were visualized with FigTree version 1.4.3 (http://tree.bio.ed.ac.uk/software/figtree). Amino acid motifs at positions 1714—1716 are indicated
by color at the terminal nodes of each sequence. Gray shaded boxes indicate dates of time to most recent common ancestor (95% highest
posterior density). Bootstrap support values are indicated on the corresponding branches; a value of 1 corresponds to 100% bootstrap
support. GenBank accession numbers are provided. Scale bar indicates nucleotide substitutions per site.
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Phylogeographic patterns further indicate progres-
sive spatial expansion: early clade 1 strains were
mainly confined to inland and eastern areas, whereas
clade 2 strains spread from western regions eastward
and toward urban coastal centers, including Cayenne
and surrounding municipalities. That distribution is
consistent with persistent local transmission within
a relatively stable ecologic niche, punctuated by epi-
sodic emergence.

The unusual cluster of 14 urban and periurban
cases in 2020 raised concerns about a potential epide-
miologic shift from a predominantly sylvatic cycle to-
ward increased urban transmission (11,15). However,
we detected no recombination events among French
Guiana genomes and did not identify any mutation
specifically associated with the 2020 cases. Enhanced
diagnostic efforts, particularly during the COVID-19
pandemic and concurrent dengue outbreaks, likely
improved case detection and could partly explain the
2020 case increase.

Amino acid analyses revealed variability at posi-
tions 1714-1716 in nonstructural protein 3, including
a recurrent STV deletion in clade 2 strains sharing a
common ancestor around 1995. Of note, we observed
that deletion in strains from both urban and remote
forest areas, arguing against a clear association with
ecologic shift or vector change. Thus, alternative ex-
planations must be considered, including spillover
enabled by increasing overlap between forest frag-
ments and expanding urban areas or competence
of urban vectors such as Ae. aegypti and Ae. albopic-
tus mosquitoes (although absent in French Guiana),
which experimental studies demonstrated as viable
vectors (11,13,15).

Conclusions

Genomic studies of MAYV remain limited, reflect-
ing the continued neglect of this virus despite its
broad distribution in the Amazon Basin and out-
breaks in South America and the Caribbean (3-5).
Few complete genomes are publicly available, re-
stricting robust phylogeographic analyses and as-
sessment of emergence potential. This study pro-
vides insights into the long-term evolutionary
dynamics of MAYV in French Guiana and increases
the total number of publicly available sequences.
However, historical surveillance gaps and under-
diagnosis suggest that current genomic data under-
estimate MAYYV diversity.

Overall, our findings support longstanding en-
demic circulation of genotype D in French Guiana,
characterized by geographic structuring and limited
diversification, underscoring the need for integrated
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genomic, ecologic, and entomologic surveillance
strategies. Expanded, sustained genomic surveillance
across South America is essential to improving phy-
logenetic resolution, monitoring viral evolution, and
assessing urbanization risk.
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