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Sapoviruses, which are members of the Caliciviridae family, are small nonenveloped viruses known to infect a large spectrum of
mammalian hosts. We report here the first complete genome sequences of two genogroup I sapoviruses isolated from fecal sam-
ples from chimpanzees living in the Tchimpounga sanctuary, Republic of Congo.
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Sapoviruses (SaVs), which are members of the Caliciviridae
family, are small nonenveloped viruses known to infect a large

spectrum of mammalian hosts, such as humans, minks, sea lions,
swine, dogs, and bats. SaVs are responsible of gastroenteritis in
humans (1). Their genome, a nonsegmented positive-sense
single-strand RNA, is 7.5 to 8.5 kb in length. It contains two or
three open reading frames (ORFs) (2). Based on the complete
capsid gene, SaVs are classified into 14 genogroups (GI to GXIV)
(3). Currently, full-length genomes are available for GI to GVII
and GXIV SaVs, all obtained from human fecal samples isolated
from several parts of the world, except Africa. Here, we report the
complete genome of SaVs (Cpz-IJC04 and Cpz-IJC09) identified
in two chimpanzee (Pan troglodytes troglodytes) fecal samples from
primates living in the Tchimpounga sanctuary (Republic of
Congo) that displayed no gastrointestinal symptoms.

Since this is the first detection of sapoviruses in nonhuman
primates living in close contact with humans, we investigated their
full genomes. Unbiased deep sequencing employing an Illumina
HiSeq platform was conducted as follows: extracted RNA was
treated with Turbo DNase (Life Technologies), reverse tran-
scribed (RT) using random hexamers (Life Technologies), and
amplified using Phi29 enzyme (4). Contigs were assembled with
ABySS software (5) and the CAP3 program (6) to construct the
viral genomes. The ORFs were identified using the ORF Finder
(http://www.ncbi.nlm.nih.gov/projects/gorf/gorf.html).

Despite repeated analysis, the 5= untranslated region (UTR)
(10 nucleotides [nt]) and 3= UTR [28 nt] were not obtained. The
assembled genomes consist of 7,320 nt and contain three pre-
sumptive ORFs: nucleotide positions 1 to 6837 (ORF1), 6840 to
7319 (partial ORF2), and 5168 to 5653 (ORF3). An examination
of the 2,280 amino acids of ORF1 revealed that these genomes
contain motifs that are characteristic of caliciviruses: a 2C-like
NTPase at residue 480 (GAPGIGKT), VPg at residues 951 (KG-
KTK) and 962 (DEYDE), a protease at residue 1167 (GDCG),
RNA polymerase at residues 1503 (GLPSG) and 1551 (YGDD),

and a VP1 at residue 1740 (PPG). Based on the deduced amino
acid sequences of the capsid gene (4,530 to 6,843 nt), Cpz-IJC04
and Cpz-IJC09 are 100% identical, cluster within the human GI
clade, and are closest (99.7% identity) to the GI human enteric
calicivirus Plymouth isolate (GenBank accession no. X86559) (7).

The clustering of these two genomes within the human GI
clade and the knowledge that these chimpanzees were living in
close contact to humans (in the sanctuary) suggest recent cross-
species transmission of these viruses from humans to chimpan-
zees. However, further analysis is required to confirm this hypoth-
esis. It is important to investigate the prevalence of these viruses in
wild chimpanzee populations in order to obtain a better under-
standing of their evolution and adaptation in these animals. The
acquisition of these new SaV genomes will facilitate the design of
new specific primer panels for reverse transcription-PCR (RT-
PCR) assays, allowing a better understanding of the epidemiology
and potential pathogenicity of these SaVs.

Nucleotide sequence accession numbers. The sequenced ge-
nomes of Cpz-IJC04 and Cpz-IJC09 have been submitted to Gen-
Bank under accession no. KJ858686 and KJ858687, respectively.

ACKNOWLEDGMENTS

We thank the Gabonese Government and Total Gabon for their financial
support. This work benefitted from financial contributions from the PRE-
DICT project of the United States Agency for International Development
(USAID) Emerging Pandemic Threats Program. This work was supported
by the fellowship BSTD of IRD France.

We thank the personnel of the Tchimpounga Sanctuary in the Repub-
lic of Congo who collected the fecal samples. We also thank all people of
the research unit MIVEGEC (IRD, France) and of the Institut Pasteur
(France) for discussions.

REFERENCES
1. Hansman GS, Saito H, Shibata C, Ishizuka S, Oseto M, Oka T, Takeda

N. 2007. Outbreak of gastroenteritis due to sapovirus. J. Clin. Microbiol.
45:1347–1349. http://dx.doi.org/10.1128/JCM.01854-06.

Genome AnnouncementsJuly/August 2014 Volume 2 Issue 4 e00680-14 genomea.asm.org 1

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/g

en
om

ea
 o

n 
14

 J
an

ua
ry

 2
02

2 
by

 1
57

.9
9.

17
4.

13
1.

http://genomea.asm.org


2. Clark I, Estes M, Green K, Hansman G, Knowles N, Koopmans M,
Matson D, Meyers G, Neill J, Radford A. 2012. Family Caliciviridae, p
977–986. In King AMQ, Adams MJ, Carstens EB, Lefkowitz EJ, Virus
taxonomy: Ninth Report of International Committee on Taxonomy of Vi-
ruses. Elsevier Academic, London, United Kingdom.

3. Scheuer KA, Oka T, Hoet AE, Gebreyes WA, Molla BZ, Saif LJ, Wang Q.
2013. Prevalence of porcine noroviruses, molecular characterization of
emerging porcine sapoviruses from finisher swine in the United States, and
unified classification scheme for sapoviruses. J. Clin. Microbiol. 51:
2344 –2353. http://dx.doi.org/10.1128/JCM.00865-13.

4. Berthet N, Reinhardt AK, Leclercq I, van Ooyen S, Batéjat C, Dickinson
P, Stamboliyska R, Old IG, Kong KA, Dacheux L, Bourhy H, Kennedy

GC, Korfhage C, Cole ST, Manuguerra JC. 2008. Phi29 polymerase based
random amplification of viral RNA as an alternative to random RT-PCR.
BMC Mol. Biol. 9:77. http://dx.doi.org/10.1186/1471-2199-9-77.

5. Simpson JT, Wong K, Jackman SD, Schein JE, Jones SJ, Birol I. 2009.
ABySS: a parallel assembler for short read sequence data. Genome Res.
19:1117–1123. http://dx.doi.org/10.1101/gr.089532.108.

6. Huang X, Madan A. 1999. CAP3: a DNA sequence assembly program.
Genome Res. 9:868 – 877. http://dx.doi.org/10.1101/gr.9.9.868.

7. Liu BL, Clarke IN, Caul EO, Lambden PR. 1995. Human enteric calici-
viruses have a unique genome structure and are distinct from the Norwalk-
like viruses. Arch. Virol. 140:1345–1356. http://dx.doi.org/10.1007/
BF01322662.

Mombo et al.

Genome Announcements2 genomea.asm.org July/August 2014 Volume 2 Issue 4 e00680-14

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/g

en
om

ea
 o

n 
14

 J
an

ua
ry

 2
02

2 
by

 1
57

.9
9.

17
4.

13
1.

http://genomea.asm.org

	Characterization of a Genogroup I Sapovirus Isolated from Chimpanzees in the Republic of Congo
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS
	REFERENCES


