
Bombali virus (BOMV) is the sixth and most recent-
ly identified virus of the genus Ebolavirus (1), first 

detected in Sierra Leone in oral and rectal swab sam-
ples from 2 species of insectivorous bats, Mops con-
dylurus and Chaerephon pumilus (2). Since then, BOMV 
has been found in the tissues and excreta of M. con-
dylurus bats in southeastern Kenya (3) and Guinea (4). 
To explore the role of M. condylurus bats as hosts for 
BOMV and the geographic distribution of the virus, 
we trapped bats in western Kenya, screened tissues 
for BOMV, and conducted next-generation sequenc-
ing on positive samples. 

The Study
Bats were trapped in mist nets at 4 sites in Busia Coun-
ty: 2 house roosts, 1 orchard, and 1 cave. A total of 182 
bats were captured, including 113 M. condylurus and 
18 C. pumilus (Table 1). Similarly, at the original loca-
tion in the Taita Hills, bats were trapped at a bridge 
site where an infected bat had previously been iden-
tified (3), at 4 additional building roosts, and over a 

water hole. From these sites, 396 bats were captured, 
including 177 M. condylurus and 219 C. pumilus (Table 
1). Captured bats were euthanized with terminal iso-
flurane anesthesia followed by cervical dislocation. 
We collected mouth swab samples, fecal and blood 
samples, and major organs (kidney, spleen, liver, in-
testine, lung, and brain) and stored them in RNAlater 
(Invitrogen, https://www.thermofisher.com) as de-
scribed previously (3).

Samples were stored at -20°C for up to 10 days 
in Kenya before being shipped to Helsinki, Finland, 
where they were stored at -70°C before processing 
in a Biosafety Level 3 laboratory. Tissue samples 
were treated with TRIzol (Invitrogen) for virus in-
activation, and RNA was extracted according to the 
manufacturer’s instructions. Because previous stud-
ies have identified the highest BOMV viral loads in 
bat lungs (3,4), we initially conducted reverse tran-
scription PCR (RT-PCR) on pooled lung samples 
from 3 bats (same species, collection date, and loca-
tion) by using the BOMV-specific RT-PCR protocol 
described earlier (2). Samples in positive pools were 
then screened individually, and other sample types 
(other organs, saliva, and excreta) from these bats 
were also tested.

We conducted next-generation sequencing on 
positive lung samples. Before sequencing, we applied 
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Previously identified only in Sierra Leone, Guinea, and 
southeastern Kenya, Bombali virus–infected Mops 
condylurus bats were recently found ≈750 km away in 
western Kenya. This finding supports the role of M. con-
dylurus bats as hosts and the potential for Bombali virus 
circulation across the bats’ range in sub-Saharan Africa.

 
Table 1. Bats captured and screened for Bombali virus, Kenya, 2019 
Species No. Sex ratio, M/F 
Busia County   
 Chaerephon pumilus 18 5/13 
 Coleura afra 19 11/8 
 Epomophorus labiatus 31 19/12 
 Mops condylurus 113 57/56 
 Neoromicia nana 1 1/0 
The Taita Hills   
 C. pumilus 177 91/86 
 M. condylurus 219 92/127 
 Mops spp. 2 2/0 
 Rhinolophus hildebrandtii 2 0/2 
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a multiplex PCR protocol for amplification. The prim-
ers for the entire BOMV coding region were designed 
by using the PrimalScheme tool (5) with a target am-
plicon of 500 bp with 50-bp overlap. Complementary 
DNA was synthesized from RNA samples positive by 
RT-PCR by using SuperScript III enzyme (Invitrogen) 
and random hexamers; PCR was conducted by using 
a Q5 PCR kit (New England Biolabs, https://www.
neb.com) (5). The PCR products were purified by us-
ing AMPure XP magnetic beads (Beckman Coulter, 
https://www.beckmancoulter.com), and sequencing 
libraries were prepared by using a Nextera XT kit (Il-
lumina) according to the manufacturer’s instructions. 
Sequencing was conducted with the Illumina MiSeq 
Reagent Kit v2, a sequencing kit with 150-bp paired-
end reads. The raw sequence reads were trimmed by 

using Trimmomatic (Q-score >30, read length >50 bp) 
and assembled to the reference sequence (MK340750) 
by using the Burrows-Wheeler Aligner–Maximal Ex-
act Match algorithm implemented in SAMTools ver-
sion 1 ([6], H. Li et al. unpub. data, https://arxiv.org/
abs/1303.3997?upload=1).

We identified 3 BOMV RNA–positive M. con-
dylurus bats (Z153, Z178, and X030). All other bats 
were negative. Two of the BOMV-positive bats 
were captured in Busia (Z153 and Z178, both adult 
males) in 2 distinct trapping locations (both house 
roosts) ≈7 km apart (Figure 1). One BOMV-positive 
bat (X030, gravid female) was captured in the Taita 
Hills at the location previously reported to have a 
BOMV-infected bat (3). Among the bat samples, 
BOMV RNA was present in lung (3/3), spleen (2/3), 
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Figure 1. Known locations of bats infected with Bombali virus (BOMV) in Africa. The main map shows the 3 countries—Sierra Leone, Guinea, 
and Kenya (dark shading)—where BOMV-infected bats have been identified and the geographic range of Mops condylurus bats (light 
shading). The inset map shows the 2 sites in Kenya (red dots), ≈750 km apart, where BOMV-positive M. condylurus bats have been found.

 
Table 2. Bombali virus RNA quantities in tissues, excreta, and saliva of infected bats, Kenya, 2019* 

Bat no. 
Copies/ng of total RNA 

Lung Mouth (swab sample) Spleen Liver Feces Kidney Intestine Brain 
Z153 7,160 149 Neg Neg 90 Neg Neg Neg 
Z178 1,050 Neg 512 840 No sample Neg Neg Neg 
X030 217 Neg 694 Neg Neg Neg Neg Neg 
*Neg, negative. 
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mouth (1/3), liver (1/3), and fecal (1/2) samples but 
absent from all kidney, intestine, and brain samples 
(Table 2). Of note, BOMV RNA was not consistently 
detected from the mouth swab or fecal samples of 
tissue-positive individuals. Viral loads were quan-
tified as previously described (3); the highest viral 
loads were detected in the lungs (both male bats) 
and the spleen (female bat).

By sequencing, we obtained 2 full genomes (from 
X030 and Z153, GenBank accession nos. MW056492 
and MW056493) and 1 partial genome (from Z178, 
GenBank accession no. MW056494). Phylogenetic 
analysis showed 99% nt identity between the com-
plete sequences from Busia and Taita (200-nt differ-
ence) and 97% nt identity with the prototype strain 
from Sierra Leone (Figure 2). The virus sequence ob-
tained from a bat at the Taita Hills in this study was 
almost identical to the sequence from a bat at the 
same site in 2018 (4-nt difference).

Conclusions
We identified 2 BOMV-positive M. condylurus bats 
from separate roost sites in western Kenya, expanding 
the known virus geographic range in East Africa. This 
new location in Busia County, on the Kenya–Uganda 
border, is ≈750 km from the previously reported site. 
We also identified a second BOMV-positive M. con-
dylurus bat at the original site near the Taita Hills in 

southeastern Kenya, indicating sustained local persis-
tence but limited prevalence.

Lack of evidence of infection in bats of other 
species, including C. pumilus, indicates a dominant 
host role for M. condylurus compared with other spe-
cies. Although no evidence of human infection with 
BOMV has yet been reported (3), the close phyloge-
netic relationship of BOMV to pathogenic human eb-
olaviruses necessitates prudence. Because M. condylu-
rus bats are one of the several synanthropic species of 
bat often found roosting in human-made structures 
(e.g., dwellings, schools, offices, and bridges in rural 
and urban areas [8,9]), the potential for human ex-
posure to M. condylurus bats and the pathogens they 
carry is likely to be higher than exposure to bats of 
many other species. However, study of M. condylurus 
bats has been relatively limited, and other aspects of 
human exposure risk, such as bat movement range, 
are inferred from closely related species; M. condylu-
rus bats are thought to travel only short distances in 
line with their feeding activities (8).

Our results expand the known distribution of 
BOMV and increase support for a role of M. condylu-
rus bats as hosts. Although BOMV had been previ-
ously reported in 3 distinct locations, most evidence 
came from Sierra Leone and adjacent Guinea (2,4). 
Kenya is located on the opposite side of Africa, where 
only 1 BOMV-positive bat had been identified (3). 
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Figure 2. Phylogenetic tree showing 3 new sequences of Bombali virus found in Kenya in 2019 in relation to those of other filoviruses. 
The tree was built by using the maximum-likelihood approach implemented in MEGA7 (7). Bootstrap support percentage is shown at the 
nodes. Scale bar indicates genetic distance. M.c., Mops condylurus. 
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These new findings from 2 disparate locations in Ke-
nya demonstrate the established presence of BOMV 
in East Africa and the potential for BOMV circulation 
across the M. condylurus bat range in sub-Saharan Af-
rica (10). The low virus prevalence observed in M. con-
dylurus bats (1.7% in Busia, 0.6% in Taita), however, is 
below that for reservoir hosts in other bat pathogen 
systems (e.g., Marburg virus [11]). Therefore, ques-
tions remain as to how the virus is maintained within 
and transmitted among bat colonies and whether bats 
of other taxa are involved.
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