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Mission

• A global repository for schistosomiasis-related specimens

• A collection of schistosomes and snails as a genetic 
resource

• Support projects as they collect schistosomes and snails

– Legacy collections
• Spirit collection of African freshwater snails (1950s-2000s)

• Adult schistosomes stored in liquid nitrogen (1980s-2010s)

– New collections
• Larval stages of schistosomes, mostly on FTA cards

• Snails preserved in ethanol



Numbers (to end of 2017)

• > 450,000 larval schistosomes on 
>8,000 FTA cards

• 64,000 snails
• 10,000 archived DNA extractions
• 26 countries

Archived within NHM’s molecular 
collections facility (Jackie Mackenzie-
Dodds)



More ancient archives exist…

1910 2014



Queen 
Victoria's reign 
begins

1851 Bilharz discovers 
schistosomes but doesn’t 
distinguish S. mansoni
from S. haematobium

John Snow: Cholera 
epidemiology

Bell patents the telephone

Thomas describes 
liver fluke lifecycle

1904 Katsurada describes Schistosoma japonicum

1913 Miyairi & Suzuki identify S. 
japonicum cercariae and Oncomelania
snails as hosts

1915-1916 Leiper confirms Bulinus

1907 Sambon describes Schistosoma mansoni

Schistosomiasis: 1851-1916

Great Exhibition

Louis Pasteur invents 
Pateurisation

Nobel invents dynamite

Dunlop patents 
pneumatic tyre

Queen 
Victoria 
dies

Outbreak of WW1

1915-1916 Leiper confirms Bulinus
snails transmit S. haematobium and 
Biomphalaria snails transmit S. 
mansoni

1830 1840 1850 1860 1870 1880 1890 1900 1910 1920

65 years!



It is a capital mistake to theorize before one 
has data.

ObservationObservation

“If Dr. Sambon's view were correct, 
all of us who have devoted attention 
to the subject, would have indeed 
been wandering in the dark since the 

Doyle, A.C. (1887) A Study in Scarlet. Beeton’s
Christmas Annual 28: 1-95

HypothesisHypothesisExperimentExperiment

been wandering in the dark since the 
time of Bilharz himself, fifty-seven 
years ago.”

LOOSS A. (1908) What is 
"Schistosomum mansoni" Sambon
1907? Annals of Tropical Medicine 
and Parasitology 2: 153-191



The legacy

• Geographic spread
– Out of scope for a single 

project
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Group 1

• Low diversity

S. haematobium
2000 samples

80% (1574) identical
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Group 2
• Higher diversity
• Unique haplotypes to Indian 

Ocean Islands

Webster et al., 2012. Plos NTD

G1 G1 G2 G2

cox1 diagnostic 

Mainland Africa 0.00068

Indian Ocean 
Islands

0.01177

Zanzibar 0.01137



The legacy

• Geographic spread
– Out of scope for a single 

project

• Making samples available 
for new projectsfor new projects
– Specimens available without 

new collections



The legacy

• Geographic spread
– Out of scope for a single 

project

• Making samples available 
for new projectsfor new projects
– Specimens available without 

new collections

– Incidental “unusual” 
specimens

e.g. S. intercalatum & S. guineensis



New collections

• Collecting larval stages 
on FTA cards

– Refinements to Gower et al 2006

• Examples
– SCORE population genetics– SCORE population genetics

– ZELS Epidemiology and evolution 
of zoonotic schistosomiasis in a 
changing world



Data (see scan.myspecies.info)



New uses for new collections!

Parasitology

cambridge.org/par

Special Issue Research
Art icle

Cite this art icle: Le Clec’h W et al (2018).
Whole genome amplification and exome
sequencing of archived schistosome miracidia.

Whole genome amplification and exome
sequencing of archived schistosome miracidia

Winka Le Clec’h1, Frédéric D. Chevalier1, Marina McDew-White1, Fiona Allan2,

Bonnie L. Webster2, Anouk N. Gouvras2, Safari Kinunghi3,

Louis-Albert Tchuem Tchuenté4,5, Amadou Garba6, Khalfan A. Mohammed7,

Shaali M. Ame8, Joanne P. Webster9, David Rollinson2, Aidan M. Emery2

and Timothy J. C. Anderson1

sequencing of archived schistosome miracidia.
Parasitology 1–9. https://doi.org/10.1017/
S0031182018000811

Received: 31 January 2018
Revised: 27 March 2018
Accepted: 5 April 2018

Key words:
Exome sequencing; FTA cards; miracidia;
quantitative PCR; Schistosoma; whole genome
amplification

Author for correspondence:
Winka Le Clec’h, E-mail: winkal@txbiomed.org

1Department of Genetics, Texas Biomedical Research Institute, PO Box 760549, San Antonio, TX 78245-0549, USA;
2Department of Life Sciences, The Natural History Museum, Cromwell Road, London SW7 5BD, UK; 3National
Institute for Medical Research, Mwanza Research Centre, Mwanza, United Republic of Tanzania; 4Laboratoire de
Parasitologie et Ecologie, Université de Yaoundé I, Yaoundé, Cameroon; 5Center for Schistosomiasis &
Parasitology, P.O. Box 7244, Yaoundé, Cameroon; 6Réseau International Schistosomoses, Environnement,
Aménagement et Lutte (RISEAL-Niger), 333, Avenue des Zarmakoye, B.P. 13724, Niamey, Niger; 7Ministry of Health,
Helminth Control Laboratory Unguja, Zanzibar, United Republic of Tanzania; 8Public Health Laboratory – Ivo de
Carneri, Pemba, United Republic of Tanzania and 9Department of Pathobiology and Population Sciences, Centre
for Emerging, Endemic and Exotic Diseases, Royal Veterinary College, University of London, AL9 7TA, UK

Abstract

Adult schistosomes live in the blood vessels and cannot easily be sampled from humans, so
archived miracidia larvae hatched from eggs expelled in feces or urine are commonly used
for population genetic studies. Large collections of archived miracidia on FTA cards are
now available through the Schistosomiasis Collection at the Natural History Museum
(SCAN). Herewe describe protocols for whole genome amplification of Schistosoma mansoni
and Schistosome haematobium miracidia from these cards, as well as real time PCR quantifi-
cation of amplified schistosome DNA. We used microgram quantities of DNA obtained for
exome capture and sequencing of single miracidia, generating dense polymorphism data
across the exome. These methods will facilitate the transition from population genetics,
using limited numbers of markers to population genomics using genome-wide marker infor-
mation, maximising the value of collections such as SCAN.



Matters arising

• Ownership and intellectual property
– Agreements, MoUs, MTAs, etc

• Access and benefit sharing: The Nagoya Protocol to the 
Convention on Biological DiversityConvention on Biological Diversity
– Sovereign rights over genetic resources

– https://www.cbd.int/abs/about/default.shtml/



Next steps

• Linked post with SCI. Can we incorporate genetic 
sampling into M&E and demonstrate its value?

• Consider new collection methods and build sample and 
data sets that the research community wantsdata sets that the research community wants
– Expand pre- and post- treatment sampling?

• How should SCAN evolve?
– More than a repository: Expertise, facilities and support



Thanks

Thanks to our many collaborators!




