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Abstract

Mpox is a zoonosis caused by the monkeypox virus. Here, we report Mali’s index Mpox case, which
was clinically identified at the Mali-Guinea border by the national telemedicine centre and confirmed
by PCR. The library prepared with NextGenPCR™ MPXV Sequencing Library Prep and sequenced
on Minion MKI1C revealed a genome length length of 177,122 bp with an average depth 1284.4x. The
strain belonged to clade IIb G1 lineage and exhibited 85 mutations relative to NC_063383.1. To
decipher genomic epidemiology, genomes >195 kb were retrieved from NCBI and aligned with
MAFFT. Time-resolved phylogenetic reconstruction and ancestral trait inference were performed
with TreeTime v0.11.4. Phylogeographic analysis revealed clustering with clade IIb (G.1 lineage)
linked to the May 2025 outbreak in Sierra Leone.
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1. Introduction

Monkeypox virus (MPXV) that causes Mpox, a member of the Orthopoxvirus genus, is an
enveloped double stranded DNA virus endemic in multiple African countries [1]. In 2022, it attracted
global attention due to widespread outbreak in non-endemic regions. Mpox typically presents itself
as a febrile disease associated with skin and/or mucosal rash, with a broad spectrum of clinical
severity [2].

The genomic linear DNA is approximately 197 kilobase (kb) characterized by central conserved
region flanked by roughly 6.4 kb inverted terminal repeats (ITRs). The core proteins are involved in
transcription, replication and assembly while the ITRs are thought to be involved in pathogenesis
and host range[3]. MPXV is genetically classified into clade I and clade II. Clade I formerly known as
the Congo Basin clade, associated with severe clinical symptoms and substantial mortality (4-11%),
is endemic to central Africa, notably the Democratic Republic of Congo. Clade 1II, previously known
as the West African clade, associated with mild clinical presentations and lower mortality (4%), was
geographically confined until the global circulation of 2022 [4].

The emergence of the clade II B.1 lineage in 2022 expanded global circulation, with multiple
countries reporting Mpox case for the first time, warranting the declaration of Mpox a public health
emergency of continental security and international concern by the Africa CDC and WHO,
respectively [5,6].

Since 2022, 172,510 laboratory-confirmed cases have been detected in 141 countries, with 141
associated deaths. Regionally, in 2025, multiple west African countries have registered a surge in
case. Sierra Leone reported 5,442 by October 26 despite none in 2024. Guinea, a neighbouring country
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to Mali, went from 2 cases in 2024 to 1,169 cases by November 9, 2025. Senegal and Cote d’Ivoire,
both of which neighbour Mali, also reported cases, with Senegal confirming circulation of both clade
Ib and clade IIb [7]. In Mali, all suspected cases tested negative (by real-time PCR) until November
14, 2025, when the index case was confirmed. Genomic characterization and rapid data sharing are
crucial in tracking viral evolution, transmission dynamics and informing public health decisions. We
describe the clinical, molecular, and phylogeographic features of the index Mpox case in Mali.

2. Case Description

2.1. Location

Kourémalé, situated 125 km from Bamako, is a border community with Guinea where
socioeconomic activities are dominated by artisanal gold mining.

2.2. Clinical Presentation

On November 14, 2025, a 35-year-old male from Burkina Faso working in artisanal gold mining and
frequently traveling between Burkina Faso, Mali and Guinea presented to a district health center in Kourémalé,
at the Mali-Guinea border, with fever and a vesiculopustular rash that began on October 31, 2025. Lesions
were mainly located on the face and genital region. Initially diagnosed with dermatosis and treated with topical
antiseptics, he was later evaluated through the national telemedicine program because of persistent fever. A
clinical diagnosis of Mpox was made, and acyclovir with supportive care was initiated, resulting in favorable
clinical improvement before transfer to the infectious diseases department of CHU du Point G.

2.3. Epidemiological investigation

Investigators identified 5 direct contacts (including the nurse and a neighbour) and 43 indirect contacts.
A swab was collected from the nurse. Contact tracing is underway to identify and isolate all contacts and risk
communication and community engagement strategies are being implemented to help communities understand
the Mpox risks, adopt preventive measures, and support the overall outbreak response.

2.4. Molecular Diagnosis, Genomic Characterization and Transmission Dynamic

All laboratory’ activities were performed in biosafety level 2 while strictly adhering to biosafety and
biosecurity measures. Blood and swab samples collected on November 14 were subjected to DNA extraction
using Qiagen DNA Mini Kit (Qiagen, Hilden, Germany) and Mpox detection performed by real-time PCR
with LightMix® Modular Monkeypox on LightCycler 480 II (Roche, Berlin, Germany) following
manufacturer’s instructions. The library was prepared with NextGenPCR™ MPXYV Sequencing Library Prep
(NextGenPCR, The Netherlands) as previously described [8]. The library containing the index specimen in
duplicate and a negative control was barcoded with the Rapid Barcoding Kit 24 V14 (Oxford Nanopore
Technology, Oxford, UK), loaded onto a MinlON MKI1C running Miniknow v25.05.12, and sequenced for
approximately 5 hours. High-accuracy basecalling was performed with Dorado v7.9.8.

After sequencing, adapters were removed with porechop v0.2.4 and reads were quality-filtered with fastp
v1.0.1. The resulting reads were aligned to MPXV reference genome (NC_063383.1) with minimap2 2.30-
r1287, and consensus sequences were generated with samtools v1.22. Clade and lineage assignments were
obtained using Nextclade v3.18.0 [9,10].

For transmission dynamic studies, all MPXV genomes collected between January 1 and November 22,
2025 on NCBI were downloaded and filtered for a genome length 2195 kb and aligned with MAFFT.
Phylodynamic analysis was performed using Augur toolkit v31.3.0 [11]. The build was visualized on Auspice
v2.67 [12].

3. Results

To decipher molecular epidemiology of the Mpox case, genomic sequencing was performed. A
genome of length 197,122 bp was obtained with 99.8% coverage with an average depth of 1284.4x.
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The strain named Mpx-1-11-14-25-NPHI-ml belonged to clade IIb G.1 lineage, with 85 mutations
relative to NC_063383.1.

The Mali genome (Mpx-1-11-14-25-NPHI-ml; BioProject PRJNA1367904) exhibited several
distinguishing features relative to the closest contemporaneous Sierra Leone strains. These included
five unique nucleotide substitutions (C75602A, C84548T, C134460T, C152336T, and C174267T), two
homoplastic substitutions (G2591A and C194619T), and three non-synonymous substitutions
affecting OPG002 (S54F), OPG096 (D6N), and OPG002_dup (S54F). C22L also known as J2L or
OPGO002 located in the inverted terminal repeat encodes Cytokine response-modifying protein B
(CrmB) which act as soluble decoy receptor for tumor necrosis factor (TNF) [13]. In addition, three
short gaps totaling 4 bp were detected. The mutation spectrum was dominated by C—T and G—A
transitions, consistent with host apolipoprotein B mRNA editing catalytic polypeptide-like 3
(APOBEC3) associated mutational signatures.

Phylogenetically, Mpx-1-11-14-25-NPHI-ml clustered within the clade IIb G.1 lineage and
branched from the Sierra Leone clusters detected in May 2025, showing close genetic relatedness to
the limited sequences available from Guinea (Figure 1).
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Figure 1. Phylogenetic tree depicting clade and lineage evolution.

Both the Malian and Guinean strain closely related to strain responsible of outbreak in Sierra
Leone in May 2025.

Spatiotemporal reconstruction (Figure 2) suggests that the A.2.2 lineage may have been
introduced into Sierra Leone from the USA, as previously reported [11], before giving rise to the G.1
lineage that later circulated in both Guinea and Sierra Leone.
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Figure 2. Spatiotemporal circulation of MPXV in 2025.
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4. Discussion

The genomic characterization of the Mpx-1-11-14-25-NPHI-ml strain provides critical insight
into the ongoing diversification of clade IIb, lineage G1 within western Africa. With a high depth
assembly (1284.4x) and 99.8% coverage, this genome represents a robust reference for monitoring the
molecular epidemiology of Mpox in Mali.

The mutation profile of the index strain, consisting of 85 mutations relative to the reference
NC_063383.1 is characterized by a high frequency of C—T and G—A transitions consistent with host-
mediated viral editing enzymes. The dominance of these transitions aligns with the evolutionary
trajectory observed globally since 2022 multi-country outbreak, confirming that MPXV continues to
undergo accelerated evolution driven by human host immune system rather than standard viral
polymerase errors [14].

While the strain is phylogenetically linked to comptemporaneous Sierra Leone strains, the
presence of five unique mutations (C75602A, C84548T, C134460T, C152336T, and C174267T) and two
homoplastic mutations (G2591A and C194619T) suggest independent evolutionary pressure.
Interestingly, the strain detected in Guinea in June 2025, also linked to Sierra Leone. Given the
epidemiological link with Guinea and the low sequencing coverage (2/1,169), we cannot fully rule
out the possibility of importation from Guinea [7]. The identification of non-synonymous
substitutions in specific open reading frame warrants further investigation. In fact, S54F substitution
in OPGO002 and its duplicate OPG002_dup is of particular interest as it is situated in the ITR and act
as TNF-decoy receptor to the host immune response [13]. On the other hand, OPG096 is well
conserved in the gene in the Orthopoxvirus genus. In the Vaccina virus, OPG096 is homologous to
A12L. It is involved in the proteolytic processing of major core proteins. The D6N (aspartic acid to
asparagine) mutation is in the N-terminus of the protein. While it is a conservative mutation (both
are amino acid are polar), mutations in the core structural proteins such as OPG092 could potentially
impact the efficiency of virion assembly.

5. Conclusions

Genomic data confirmed the first human Mpox case in Mali, highlighting the value of the
telemedicine program in extending health coverage and improving surveillance sensitivity. Timely
sharing of genomic data enabled reconstruction of spatiotemporal transmission patterns, revealing
multi-country transmission fuelling the emergence of new lineages. The analysis confirms the
presence of an evolving G.1 lineage in Mali, characterized by distinct features and a strong APOBEC3
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mutational signature. The unique non-synonymous mutation in immune modulating (OPG002) and
structural (OPG096) proteins highlight the necessity of ongoing functional studies to determine if
these substitutions correlate with altered virulence and transmissibility. Integration of the national
telemedicine into epidemiological surveillance, active cross-border surveillance, risk communication
and genomic characterization are essential in controlling viral spread and burden. Sustaining
genomic capacity remains essential for tracking viral evolution and informing timely public health
interventions.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org. S1: Nexstrain build in json format : S1_Mali_Mpox-index-case.json. S2: accession
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The following abbreviations are used in this manuscript:

APOBEC3 Apolipoprotein B mRNA editing catalytic polypeptide-like 3
CDC Centres for Diseases Control and Prevention
CrmB Cytokine response-modifying protein B

DNA Deoxyribonucleic acid

FHI Family health interational

INSP Institut national de santé publique

IPD Institut Pasteur de Dakar

ITR Inverted terminal repeat

MAFFT Multiple Alignment using Fast Fourier Transform
MPXV Monkeypox virus

NCBI National center for biotechnology information
PCR Polymerase chain reaction

PGI Pathogen genomics initiative

TNF Tumor necrosis factor

WHO World health organization
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