Utilising Whatman FTA card technology to identify
cell free schistosome DNA in a mouse model
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Background
•
•

Results

Schistosomiases is a neglected tropical disease afflicting over 240 million people, with over
700 million people at risk in 78 endemic countries.
S. japonicum, known as the Asian schistosome, causes intestinal schistosomiasis, and is
found in Indonesia, China, and the Philippines (Figure 1)1

Control and diagnosis (Figure 1)
• Complex life-cycle – complicates
control
• Mass drug administration of
praziquantel with limited case
finding2.
• Current microscopic based
diagnostic methods lack
sensitivity and specificity3.
• More sensitive methods (DNA
based detection) are
inaccessible in remote endemic
areas due to cost3.
Figure 1: Schistosoma spp. life cycle and disease progression.

Problems with S. japonicum diagnosis
• Sample collection involves laborious methods that can be painful (blood and serum) and
uncomfortable (faeces and urine), resulting in low compliance4.
• Sample storage and collection is an issue due to lack of access to correct storage equipment
and rapid transport protocols 5.
• Whatman FTA cards can store samples and maintain DNA integrity at room temperature for
up to 10 years 6

Aim and Hypothesis
Aims
1. To validate the use of Whatman FTA cards as a storage medium for Schistosome cfDNA in
clinically relevant samples (whole blood, serum, urine, faeces, saliva)
2. To determine the diagnostic efficacy of detecting cfDNA present in urine, faeces, blood,
serum, and saliva stored on Whatman FTA cards by qPCR and ddPCR
Hypothesis
1. Whatman FTA cards can preserve Schistosome cfDNA for from different clinical samples
(blood, serum, urine, faeces, saliva)
2. cfDNA from FTA cards is detectable in all molecular diagnostic techniques (qPCR, ddPCR)
3. Copy number index values will be highest at day 41 post-infection in all samples types.

Methods
•

•
•
•

•

12 female adult Swiss outbread
mice split into two groups
(group A and group B) (Figure 2)
• Group A: Infected with 70 S.
japonicum Philippines strain
cercariae per mouse
• Group B: Infected with 50 S.
japonicum Chinese strain
cercariae per mouse
Figure 2: Mouse model timeline.
Samples on FTA cards dried in
laminar flow hood for 1 week
Mice sacrificed and perfused 42
days post infection (dpi).
Liver harvested for egg count
analysis, salivary glands
harvested and placed on FTA
cards.
cfDNA extracted from FTA cards
for qPCR and ddPCR (Figure 4). Figure 4: cfDNA extraction from FTA cards

Conclusion
1. This is the first study to combine Whatman FTA card technology with the molecular
detection of schistosome cfDNA
2. Real-time PCR:
• Detected schistosome cfDNA in faecal samples only
3. Digital droplet PCR:
• Detected schistosome cfDNA in blood, urine, and faeces samples from day 7 post
infection with high sensitivity
4. Demonstrated:
• Whatman FTA cards can store schistosome cfDNA for subsequent molecular

diagnosis
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