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Abstract
Bundibugyo virus (BDBV) is one of the orthoebolaviruses that cause Ebola disease in humans and is the
least characterised of them; no vaccine or specific therapeutic is licensed for Bundibugyo virus disease
(BVD). In 2026 the third and largest recorded BVD outbreak emerged in Ituri Province, Democratic
Republic of the Congo (DRC), spread to Uganda, and prompted the declaration of a Public Health
Emergency of International Concern. Here we report the first full-length BDBV genome recovered in
Kenya, from a case with recent travel to the DRC confirmed on 3 October 2026 and sample collected and
tested on 5th October 2026 after presenting with febrile like illness. The 18,939-nucleotide genome falls
within the contemporary 2026 outbreak lineage and differs from its closest relatives in Ituri by only four
single-nucleotide polymorphisms, whereas it is about 1.3% divergent from the 2007 Ugandan and 2012
DRC BDBV lineages. These data strongly support the interpretation that the Kenyan case represents a
cross-border importation from the ongoing DRC rather than a locally sustained.

Main text
Bundibugyo virus (BDBV; Orthoebolavirus bundibugyoense) was first identified in 2007 during an
outbreak of viral haemorrhagic fever in Bundibugyo District, Uganda, in which 131 suspected cases and
42 deaths were reported[1, 2], and was responsible for a second outbreak in Isiro, DRC, in 2012 (77
suspected cases and 36 deaths)[3, 4]. Although BDBV is one of the orthoebolaviruses that cause Ebola
disease in humans[5, 6], it has attracted far less scientific and countermeasure investment than Zaire
ebolavirus, and no vaccine or specific therapeutic is licensed for BVD.

In April 2026 a cluster of unexplained deaths was identified in the mining-intensive Mongbwalu Health
Zone of Ituri Province, eastern DRC, and whole-genome sequencing confirmed BDBV on 14 May 2026[7,
8]. The outbreak expanded rapidly across Ituri, North Kivu and South Kivu, reaching 662 confirmed cases
and 124 confirmed deaths in the DRC and 19 confirmed cases and 2 deaths in Uganda by 10 June
2026[7]. The World Health Organization declared a Public Health Emergency of International Concern on
17 May 2026 and the Africa Centres for Disease Control and Prevention a Public Health Emergency of
Continental Security on 18 May 2026[7, 8]. Kenya, which shares a long land border with Uganda and
close air and road links to eastern DRC, maintained enhanced Ebola disease surveillance throughout this
period. However, on 3 October 2026, BDBV was laboratory-confirmed at the Kenya National Public Health
Institute National Virology Reference Laboratory in Kenya in a patient with a history of travel to the DRC.
The full genome was recovered and is reported here.

We sequenced using Illumina Viral surveillance panel on Miseq 100 to obtain a BVDB genome
comprising of 18,939 nucleotides, with 23 ambiguous bases (0.12%). All seven canonical open reading
frames (NP, VP35, VP40, GP, VP30, VP24 and L) are present, and each translates to a full-length protein
with no frameshift or disruptive insertion or deletion. To place the genome in the context of the
contemporary outbreak, we assembled all 1,021 BDBV records held on Pathoplexus on 9 October 2026,
of which 953 were collected in 2026 (930 from the DRC, 20 from Uganda, two from Germany and one
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from France), retained 921 unique full-length genomes after de-duplication, and aligned them against
SUDV, EBOV, RESTV and TAFV outgroups[9–11].

Maximum-likelihood phylogenetic inference placed the Kenyan genome unambiguously within the 2026
outbreak lineage, together with all 2026 DRC genomes, the Ugandan cluster and the European
importations, and not on a branch basal to that lineage (Fig. 1). The Kenyan genome differed from its
four nearest neighbours by only four single-nucleotide polymorphisms (SNPs); these four genomes were
sampled in Rwampara (19th June 2026), Nia Nia (27 June and 12 July 2026) and Bunia (12 August
2026), all in Ituri Province. From the 930 DRC genomes, we removed the duplicates and remained with
873. Across the 873 contemporary DRC genomes the median distance from the Kenyan genome was 15
SNPs (range 4–98; Fig. 2), and the Kenyan sequence was recovered within nested clades composed
exclusively of DRC genomes (ultrafast bootstrap support of 97% for the immediate sister clade of four
taxa, and of 72% and 69% for the deeper clades comprising 37 and 39 DRC genomes). No evidence of a
divergent sublineage, segmental reassortment or mosaic genome was found. By contrast, the Kenyan
genome differed from the 2007 Ugandan and 2012 DRC lineages by 212–265 nucleotides (about 1.3%
divergence across comparable sites) and from other orthoebolaviruses by 30.9–37.3% (Fig. 2). No other
BDBV genome from Kenya was present in the public sequence record at the time of analysis[7, 11].

Relative to the 2026 outbreak consensus sequence, the Kenyan genome encodes six amino-acid
substitutions, at each of which the Kenyan residue is absent from both the 2007–2008 and the 2012
lineages: N26D and I528N in the nucleoprotein (NP), P344S in the GP1 subunit of the glycoprotein (GP),
E192K in VP30, and F1022I and Y1562S in the RNA-dependent RNA polymerase (L) (Table 1). Ten of the
14 nucleotide positions at which the Kenyan genome differs from every other 2026 genome lie within the
first 37 nucleotides of the genome, adjacent to a six-base ambiguous stretch; we cannot exclude that
these represent end-of-genome assembly rather than biological variation, and we recommend
confirmatory sequencing of both termini. Because BDBV-specific countermeasures remain in
development, the possible effect of these substitutions on diagnostic assay inclusivity and on candidate
vaccines and antibody therapeutics warrants assessment and continued monitoring of the expanding
lineage.

The 2026 lineage shows temporal structure, but its rate is not yet well constrained. A root-to-tip
regression across the 127 genomes of the lineage with a full collection date gave 1.3 × 10⁻³
substitutions per site per year (approximately 24 nucleotides per genome per year; R² = 0.14), but this
estimate was unstable across taxon subsets (an alternative sample of the same lineage gave 7.5 × 10⁻⁴),
as expected over a sampling window of only five months.Three sequences were not included as they did
not have collection date. Estimates derived from the divergence between the Kenyan genome and the
2007–2008 (6.6 × 10⁻⁴; approximately 12.5 nucleotides per genome per year) and 2012 (8.9 × 10⁻⁴;
approximately 17) lineages were more stable, and bracket the substitution rate typical of ebolaviruses.
Because of this uncertainty we do not present a point estimate for the origin of the lineage; the data
place the most recent common ancestor of the 2026 lineage within the months preceding the first
recognised cluster in April 2026. The within-lineage diversity also exceeds what the four-to-five-month
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sampling window alone would generate, which, taken with the rate estimates, suggests that the lineage
circulated undetected for several months before first detection[12].

Together these data identify the Kenyan case as a cross-border importation of the ongoing DRC outbreak
lineage rather than the recognition of a novel or locally maintained BDBV transmission chain. Three
operational implications follow. First, case detection, contact tracing and community engagement
should be organised around the travel and contact history linking the patient to Ituri and North Kivu,
rather than around local exposure. Second, because the lineage is evolving measurably, sustained near-
real-time genomic surveillance with open data deposition-as already established in the DRC and Uganda
— is needed to keep cross-border importations traceable. Third, in the absence of licensed BDBV
countermeasures, diagnostic assurance is the principal laboratory safeguard, and imported genomes
should be shared promptly so that any assay-relevant or antigenic change is detected early[13].

This report has several limitations. It rests on a single genome, so no intra-host diversity, transmission
direction or outbreak-wide phylodynamic inference is possible. Most comparison sequences are
nanopore consensus genomes, which carry residual error that can inflate distances and bias rate and
divergence estimates, and the historical record is short and partly fragmentary. The clock signal across a
five-month sampling window is correspondingly weak and unstable (R² = 0.14), and we therefore report
the origin of the lineage only as a broad interval rather than a date. Finally, the clinical and
epidemiological detail of the Kenyan case is not presented here.

Table 1
Amino-acid substitutions in the Kenyan genome relative to the 2026 outbreak consensus

Gene Protein Length
(aa)

Position 2007 / 2012 lineage and
2026

Kenya

NP Nucleoprotein 740 26 N D

NP Nucleoprotein 740 528 I N

GP Glycoprotein (GP1) 677 344 P S

VP30 Minor nucleoprotein 290 192 E K

L RNA-dependent RNA
polymerase

2211 1022 F I

L RNA-dependent RNA
polymerase

2211 1562 Y S

Methods
Sequence data retrieval. All BDBV records available on Pathoplexus (https://pathoplexus.org/ebola-bdbv)
were retrieved on 9 October 2026 (1,021 records). Reference genomes for Sudan virus (NC_006432.1),
Ebola virus (NC_002549.1), Reston virus (NC_004161.1), Taï Forest virus (NC_014372.1) and BDBV
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(NC_014373.1) were obtained from NCBI GenBank. Records shorter than 15,000 nucleotides were
excluded from phylogenetic analysis.

Alignment and phylogenetics. Sequences were aligned with MAFFT v7 and columns with data in fewer
than 5% of BDBV sequences were trimmed, giving an alignment of 18,940 columns. Exactly identical full-
length genomes were collapsed to a single representative. Maximum-likelihood trees were inferred with
IQ-TREE 2 under GTR+G with constant-site correction, using 1,000 ultrafast bootstrap replicates, on a
155-taxon set spanning all three BDBV lineages and rooted on the 2007–2008 Ugandan lineage; branch
lengths are shown in the source tree file, and Fig. 1 is drawn as a cladogram for legibility because the
historical lineages are approximately 1.3% divergent from the 2026 lineage. Pairwise distances were
computed over unambiguous, non-gap sites only.

Substitution analysis. Nucleotide and amino-acid substitutions were called against the majority-base
consensus of 93 high-quality (≥99% complete) 2026 DRC genomes, and against consensus sequences
for the 2007 and 2012 lineages; open reading frames were extracted by mapping to the annotated BDBV
reference NC_014373.1.

Temporal analysis. Root-to-tip regression was performed on the 2026 lineage using collection dates, and
the substitution rate was cross-checked against the divergence between the 2026 lineage and the 2007
and 2012 lineages.

Reporting. This study did not involve a pre-registered protocol or a prospective design; a single genome
was characterised against publicly available sequence data.
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Figure 1

Maximum-likelihood phylogeny of 155 Bundibugyo virus genomes, including the 2026 Kenyan case.
Cladogram (branch lengths not to scale) rooted on the 2007–2008 Ugandan BDBV lineage. Node labels
show ultrafast bootstrap support (%); tips are coloured by country and year. The Kenyan genome falls
within the 2026 outbreak lineage and is sister to four DRC genomes from Ituri Province (4 SNPs; ultrafast
bootstrap 97%). 
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Cladogram of the Kenyan genome; the 30 genomes genetically closest to it; a geographically and
temporally stratified sample of 2026 DRC genomes; all 2026 Ugandan, French and German genomes;
and representatives of the 2007–2008 Ugandan and 2012 DRC BDBV lineages. The tree was inferred
under GTR+G with constant-site correction from 646 variable sites with 1,000 ultrafast bootstrap
replicates, and rooted on the 2007–2008 Ugandan lineage. Branch lengths are not to scale; genetic
distances are given in Fig. 2. Node labels show ultrafast bootstrap support (%, shown where ≥70). The
Kenyan genome falls within the 2026 outbreak lineage and is sister to four DRC genomes sampled in
Ituri Province (4 SNPs; ultrafast bootstrap 97%). The 2026 lineage comprises 130 of the genomes
shown.

Figure 2

Genetic distance from the 2026 Kenyan Bundibugyo virus genome to other BDBV genomes. Minimum
(closest group) or median SNP distance between the Kenyan genome and each group; the x axis is
broken between contemporary (2026) and historical comparisons. SNP counts exclude ambiguous and
gap sites. 

Bars show the minimum (closest group) or median number of single-nucleotide polymorphisms (SNPs)
between the Kenyan genome and each group of genomes. SNPs were counted over unambiguous, non-
gap sites only, excluding positions at which either sequence carried an ambiguous base. The x axis is
broken between the contemporary (2026) comparisons (4–28 SNPs) and the historical 2007–2012
lineages (240–264 SNPs). The closest documented genomes differ from the Kenyan genome by four
SNPs (n = 4, all Ituri Province). n indicates the number of genomes in each group.
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