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Abstract
To date, only two rodent-borne hantaviruses have been detected in sub-Saharan Africa. Here, we report the detection of a 
yet unknown hantavirus in a Natal mastomys (Mastomys natalensis) in Méliandou, Guinea, in 2014. The phylogenetic place-
ment of this virus suggests that it might represent a cross-order spillover event from an unknown bat or eulipotyphlan host.
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Hantaviruses, family Hantaviridae, are emerging viruses 
causing two life-threatening zoonoses in humans: hem-
orrhagic fever with renal syndrome (HFRS) in Asia and 
Europe and hantavirus pulmonary syndrome (HPS) in the 
Americas (1). In Africa, human hantavirus infections were 
shown in epidemiological studies and in single patients 
using serodiagnostics (2–4).

The hantavirus genome consists of three segments of 
negative-stranded RNA; the large (L) segment encodes 
the viral RNA polymerase, the medium (M) segment the 

glycoprotein precursor which is co-translationally cleaved 
into the envelope glycoproteins Gc and Gn, and the small (S) 
segment the nucleocapsid protein (N) (5). Hantaviruses are 
known to be transmitted to humans via inhalation of excreta 
of infected rodents. Initially, rodents were considered to be 
the only hantavirus reservoirs. However, the discovery of 
several hantaviruses in moles, shrews and bats has extended 
the range of potential reservoirs, notably in Africa (6–8). In 
West Africa, most hantaviruses have actually been detected 
in bats and shrews, with the exception of Sangassou virus 
(SANGV) from Guinea whose reservoir is the African wood 
mouse (Hylomyscus simus) (9).

To further investigate the occurrence of hantaviruses in 
West African rodents, we collected samples in Côte d’Ivoire 
in 2013 and in Guinea in 2014 and 2015, specifically target-
ing small mammals living in close proximity to humans.

In Côte d’Ivoire, three ecologic zones were chosen for 
small mammal trapping: (a) dry bushland in northern Côte 
d’Ivoire (around Korhogo) (b) semi-arid bushland in central 
Côte d’Ivoire (around Bouaké) and (c) rainforest in south-
western Côte d’Ivoire (near Taï National Park). In Guinea, 
small mammals were captured in the course of an investiga-
tion of the origin of the Ebola virus disease epidemic, in and 
around Méliandou which is situated in a semi-arid area (near 
Guéckédou). In addition, small mammals were captured in 
the urban environment of Conakry. Animals were caught 
with Sherman traps, anesthetized, euthanized and dissected 
in the field. Species field identifications were confirmed by 
amplification and sequencing of an 800 bp fragment of the 
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Fig. 1   Phylogenetic placement of the new hantavirus detected in a 
Natal mastomys, Guinea. This maximum likelihood phylogenetic tree 
is based on partial l amino acid sequences (alignment of 112 amino 
acid positions). Gray branches are only supported by low Shimo-
daira–Hasegawa approximate likelihood ratio test values (<  0.90). 

Bayesian analyses supported a similar topology. The values above 
three branches correspond to root posterior probabilities for the three 
best supported locations; the root of the tree was placed on the best 
supported branch. Scale bar in amino acid substitutions per site
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mitochondrial cytochrome b gene. A total of 38 eulipoty-
phlans and 503 rodents were captured in Côte d’Ivoire and 
Guinea representing 11 genera and 19 species (Supplemental 
Material Table 1). We extracted total nucleic acid from all 
lung samples using the NucleoSpin kit (Macherey–Nagel, 
Düren, Germany). A nested RT-PCR amplifying a 387 bp 
fragment of the highly conserved region of the RNA poly-
merase (L) gene of hantaviruses was then performed using 
degenerate primers as described before (8).

Hantavirus RNA was detected in the lungs of 1 Natal 
mastomys (Mastomys natalensis) (Gui_126), captured in 
the village Méliandou (8.62243° N, 10.06462° W), Guinea. 
Sanger sequencing of the PCR product generated a 345 nt-
long sequence (GenBank MK726381). Further attempts 
to detect hantavirus RNA in blood and liver samples from 
the same individual and attempts to generate a full genome 
sequence using in-solution hybridization capture coupled 
with high-throughput sequencing were unsuccessful, most 
likely due to low copy numbers.

We performed phylogenetic analyses of an amino acid 
sequence alignment of the new sequence and a set of 58 
representative hantavirus sequences in maximum likelihood 
and Bayesian frameworks (Supplemental Material Table 2). 
The Gui_126 sequence did not nest within the diversity of 
rodent-infecting hantaviruses but rather clustered with han-
taviruses infecting bats and eulipotyphlans from Africa and 
Eurasia; its closest relative was the Magboi virus (MGBV) 
a bat-borne hantavirus discovered in hairy slit-faced bats 
(Nycteris hispida) in Sierra Leone (8) (Fig. 1).

Hantavirus species are demarcated when the pairwise 
evolutionary distance of the complete coding sequences of 
their nucleocapsid protein and glycoproteins exceeds 10% 
(10). While we cannot apply this criterion here, we note that 
the patristic distance between the Gui_126 sequence and 
MGBV exceeds patristic distances observed in the same tree 
between some recognized and putative new species approved 
and ratified by the International Committee on Taxonomy 
of Viruses (ICTV), e.g. Andes and Choclo hantavirus. This 
preliminary observation suggests that the virus identified in 
Gui_126 might represent a new species.

This new hantavirus is the fourth putative hantavirus dis-
covered in Guinea, after the Sangassou, Tanganya and Bowé 
hantaviruses (the latter two were discovered in shrews). We 
propose the name Méliandou virus (MELV) according to 
the place of finding. We only detected this hantavirus RNA 
in lungs from a single individual (out of 168 Natal masto-
mys tested). Previous studies that used the same screening 
approach did not detect MELV in even larger samples of 
Natal mastomys from West (N = 325; 11) and East Africa 
(N = 483; 12). In addition, we show here that MELV belongs 
to a large clade of hantaviruses primarily infecting bats and 
eulipotyphlans. Therefore, it is possible that M. natalensis is 
not the natural host of MELV. Instead, the infection observed 

may be the result of a spillover event from another host spe-
cies. Natal mastomys closely track human habitats where 
they might be exposed to hantavirus-containing excreta 
from a number of human-adapted bats and eulipotyphlans. 
The lack of dilution effect in these low-diversity mammal 
communities might be particularly favorable to more intense 
(cross-species) transmission (13) and might have facilitated 
the transmission of MELV to this Natal mastomys individ-
ual. While resolving the uncertainty regarding the natural 
host of MELV will require additional research, its detection 
in an animal captured in a village already suggests local 
populations might be exposed to this virus.

In combination with our recent findings of human expo-
sure to hantaviruses in West and Central Africa (2–4), the 
discovery of MELV in a human dwelling-associated rodent 
underlines again the importance to include hantaviruses in 
diagnostic panels for clinical investigations in these regions.
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