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SIV infection in wild gorillas
Chimpanzees (Pan troglodytes troglodytes) 
from west central Africa are recognized as the 
reservoir of simian immunodeficiency viruses 
(SIVcpzPtt) that have crossed at least twice to 
humans: this resulted in the AIDS pandemic 
(from human immunodeficiency virus HIV-1 
group M) in one instance and infection of just 
a few individuals in Cameroon (by HIV-1 
group N) in another1. A third HIV-1 lineage 
(group O) from west central Africa also falls 
within the SIVcpzPtt radiation2, but the pri-
mate reservoir of this virus has not been iden-
tified1. Here we report the discovery of HIV-1 
group O-like viruses in wild gorillas.
More than 30 African primate species are 
known to carry simian immunodeficiency 
viruses3, but chimpanzees are the only apes 
known to harbour viruses closely related to 
HIV-1 (refs 1, 2). We tested 378 chimpanzee 
and 213 gorilla fecal samples from remote 
forest regions in Cameroon for HIV-1 cross-
reactive antibodies (for map, see supplemen-
tary information). Consistent with previous 
findings1, 40 of 323 specimens from P.  t .  
troglodytes, but none of 55 samples from 
P. t. vellerosus, contained antibodies reactive 
against HIV-1 (for details, see supplementary 
information). 
Surprisingly, 6 of 213 fecal samples from 
wild-living gorillas also gave a positive HIV-1 
signal. All six contained antibodies that bound 
the HIV-1 envelope glycoprotein (gp41) in a 
recombinant-based immunoassay (see supple-
mentary information), as well as the HIV-1 Env 

(gp160/gp120, gp41) and Pol (p66, p51) proteins 
in a confirmatory western blot (Fig. 1a).
Fecal RNA was extracted from all anti-
body-positive gorilla specimens and ampli-
fied by reverse transcription with polymerase 
chain reaction. Subgenomic pol (about 890 
base pairs), env (about 390 base pairs) and/or 
env/nef (about 740 base pairs) sequences were 
amplified from five samples derived from three 
gorillas (as determined by mitochondrial and 
microsatellite analyses of fecal DNA; see sup-
plementary information). Phylogenetic analy-
sis of these sequences revealed that each of the 
three gorillas was infected by a distinct strain 
of SIV. The gorilla viruses clustered together, 
forming a monophyletic lineage within the 
SIVcpzPtt radiation that was much more 
closely related to HIV-1 group O than was any 
other known SIV (Fig. 1b, and see supplemen-
tary information). We designate this new viral 
lineage ‘SIVgor’.
The finding of distinct but related SIVgor 
strains in gorillas living nearly 400 km apart 
suggests that, as in chimpanzees, SIV infection 
is endemic in gorillas. An alternative explana-
tion could be that gorillas acquire SIV sporadi-
cally from chimpanzees, but this seems unlikely 
as no chimpanzee community surveyed so far, 
including several from habitats that overlap 
with those of the SIVgor-positive gorillas, har-
bour group O-like viruses (see supplementary 
information). The phylogenetic relationships 
shown in Fig. 1b argue that chimpanzees were 
the original reservoir of SIVs now found in 

chimpanzees, gorillas and humans; that dis-
tinct chimpanzee communities in southern 
Cameroon transmitted divergent SIVcpz to 
humans, giving rise to HIV-1 groups M and 
N1; and that chimpanzees transmitted HIV-1 
group O-like viruses either to gorillas and 
humans independently, or to gorillas that then 
transmitted the virus to humans. 
Gorillas are classified into two species, the 
western Gorilla gorilla and eastern G. beringei, 
which in turn are subdivided into four sub-
species (G. g. gorilla, G. g. diehli, G. b. beringei 
and G. b. graueri)4. We screened the two west-
ern subspecies and found SIVgor in only G. g. 
gorilla. Additional field studies are needed to 
determine the overall prevalence, subspecies 
association, genetic diversity and natural his-
tory of SIVgor infection in wild gorillas. It will 
also be important to determine by what route 
gorillas acquired SIVgor, given that these apes 
are herbivores and physical encounters between 
gorillas and chimpanzees are believed to be 
rare5. Gorillas are hunted for food6,7 and medi-
cinal use8, and it is possible that these practices 
may have been responsible for the HIV-1 group 
O zoonosis and could pose an ongoing risk 
to humans.
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Figure 1 | Detection of SIVgor in wild gorillas.  a, Detection of HIV-1 cross-reactive antibodies in gorilla 
fecal samples by western-blot analysis. Samples are numbered, with their collection site indicated (for 
details, see supplementary information); samples from the same individual (ID) are grouped. The relative 
molecular masses of HIV-1 glycoproteins (gp) and proteins (p) are indicated as a suffix (in thousands). 
Sera from infected (M and O) and uninfected (neg) humans are shown as controls. b, Evolutionary 
relationships of SIVgor (red), the three groups of HIV-1 (blue), and SIVcpz. Partial Pol sequences were 
analysed by the bayesian method; posterior probability values above 95% are shown. 
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