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Letter to the Editor
Direct Dried Stool Sampling on Filter Paper for Molecular Analyses of Cholera

Dear Sir:

We read with great interest the recent article by Debes
and others1 concerning simplified cholera surveillance methods
performed in the Far North Region of Cameroon in 2013–
2014. The authors described the novel use of filter paper
to preserve DNA specimens for polymerase chain reaction
(PCR) confirmation of cholera. In another recent article,2

they used the same sampling method to genotype Vibrio
cholerae using multiple loci variable number tandem repeat
(VNTR) analysis (MLVA), in the same resource-constrained
area. In both studies, stool specimens were initially enriched
for 6–8 hours in alkaline peptone water (APW). One to
two drops of the enrichment were subsequently aliquoted
onto Whatman 903 Protein Saver Cards (GE Healthcare
Limited, Chalfont St.Giles, UK) and allowed to air-dry.
While investigating the origin of a cholera epidemic in

the Republic of Guinea3 in September 2012, we experimented
direct dried stool sampling on filter paper in the neighboring
Sierra Leone, without prior enrichment in APW. Indeed,
analysis of surveillance data and field investigations suggested
a recent importation of cholera from Sierra Leone. However,
lacking laboratory capacities in this country impaired the inclu-
sion of samples for genetic comparison with Guinean culture
isolates.4 Dried blood or saliva specimens on filter paper are
relatively easy to collect, store, and transport, as they are not
subject to United Nations biosafety regulations for transport
of category B infectious substances.5 Moreover, direct PCR
detection of V. cholerae on stool samples has been shown to
represent a successful diagnosis method for cholera.6

With official authorization of Sierra Leonean health author-
ities, 17 suspected cholera patients were thus anonymously
sampled in cholera treatment units in several coastal districts
(Supplemental Figure 1). One or two drops of their watery
diarrhea were directly collected from nonchlorinated buckets
below cholera cots and then deposited onto each sample area
of Whatman FTA Elute Micro Cards (GE Healthcare Limited,
Chalfont St. Giles, UK). Each sample was air-dried for approxi-
mately 5 minutes in a shaded area, sealed with a Desiccant
Packet (GE Healthcare Limited, Chalfont St. Giles, UK) into
individual Multi-Barrier Pouches (GE Healthcare Limited,
Chalfont St. Giles, UK), transported to Marseille, France, and
stored at ambient temperature. For technical reasons, DNA
extraction was performed only in June 2015. Using a scalpel,
a 1-cm2 area of the filter paper was removed and suspended
in 500 μL NucliSENS® easyMAG® lysis buffer (bioMérieux,
Marcy l’Etoile, France) overnight at 4°C. The DNAwas then
extracted using a NucliSENS® easyMAG® platform (bio-
Mérieux, Marcy l’Etoile, France) as previously described,7

and the supernatants were stored at �20°C for downstream
PCR assays. To check for conserved DNA, a 16S ribosomal
DNA PCR was performed as previously described.8 Six pre-
viously described VNTRs7 were independently genotyped for

each sample. All primer pairs were verified to be specific for
V. cholerae using National Center for Biotechnology Informa-
tion (NCBI) Basic Local Alignment Search Tool (BLAST),
and one primer set was located within the cholera toxin A
subunit promoter region. MLVA results of the Sierra
Leonean samples were included within the genotype panel
of 35 Guinean isolates isolated via conventional culture in
February–September 2012 (Supplemental Figure 1) and geno-
typed using the same method.7

The presence of amplifiable bacterial DNA was con-
firmed by 16S PCR in all 17 filter paper samples (Supple-
mental Table 1). Toxigenic V. cholerae was confirmed and
MLVA genotyping was completed for nine of them. All
VNTR-specific PCRs were negative for the eight remaining
samples, which suggest that the corresponding patients may
have been affected by noncholera acute watery diarrhea.
The panel of nine genotyped samples from Sierra Leone
displayed four distinct MLVA types (1, 5, 6, and 7).
Together with the samples from Guinea, these MLVA types
formed a single clonal complex of 13 closely related MLVA
types (Supplemental Figure 1). Two MLVA types (5 and 6)
were common to both Sierra Leonean and Guinean sam-
ples (Supplemental Figure 1).
We thus confirm that filter paper is a very convenient, inex-

pensive, and efficient tool to sample suspected cholera cases
for delayed molecular studies, including V. cholerae MLVA
genotyping, even after several years of storage at room tem-
perature. Moreover, we demonstrate that prior stool enrich-
ment in APW is not necessary to perform specific V. cholerae
PCRs, which renders sampling even easier. Further experi-
ments are required to determine whether this method of DNA
collection and conservation is sufficient for V. cholerae whole-
genome single nucleotide polymorphism–based phylogenetics.
In addition, MLVA genotyping of these cholera filter paper

samples further bolsters the initial conclusion that Sierra
Leone and the Republic of Guinea were affected in 2012 by
the same transborder cholera epidemic,3 which was geneti-
cally related to outbreaks in Togo between 2010 and 2012.7

Such genotyping results can provide valuable insight to
optimize control and prevention strategies. Direct stool sam-
pling on filter papers should therefore be included in the
rapid response package to investigate cholera epidemics,
especially when V. cholerae culture and strain storage facili-
ties are not available or biosafety shipping to specialized
genotyping laboratories is too complicated.
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