
TROPICAL DISEASE

Dissecting the schistosome
cloak
Two proteins required for the growth of a skin-like structure called the

tegument in parasitic flatworms could be new targets for drugs to kill

these parasites.

CAROLYN E ADLER

S
chistosomiasis is a devastating disease

that affects around 200 million people

worldwide. It is caused by parasitic flat-

worms known as flukes or schistosomes, which

can infect people through exposure to contami-

nated drinking water and poor sanitation. Cur-

rent treatments only work after infection has

occurred, which makes it difficult to eradicate

this disease completely (World Health Organi-

zation, 2018).

Schistosomes belong to the animal clade

called neodermata, which consists of approxi-

mately 100,000 species of parasitic flatworms

(Littlewood, 2006). The key evolutionary inno-

vation defining this clade is a skin-like structure

called the tegument that allows the parasites to

withstand particularly harsh environments, such

as the human digestive system and the blood-

stream. It also helps the worms to absorb

nutrients and attach to their hosts, important

adaptions that potentially enabled the worms to

become parasites.

Since all parasitic flatworms have a tegument,

it is a prime target for drug development.

Indeed, the only drug that is currently available

for the treatment of schistosomiasis, praziquan-

tel, is thought to work by dissolving the tegu-

ment, although the mechanisms involved remain

unknown (Chai, 2013). We also do not fully

understand how adult schistosomes generate

and maintain their teguments.

Some studies indicate that schistosomes can

survive inside human hosts for decades without

getting detected by the immune system

(Basch, 1991). Until recently, visualizing the teg-

ument has required the use of electron micros-

copy, a technique that is difficult to combine

with other strategies for highlighting cells. Now,

in eLife, James Collins and colleagues at the Uni-

versity of Texas Southwestern Medical Center

(UTSW), James Cook University and the Well-

come Trust Sanger Institute – including George

Wendt of UTSW as first author – report a

straightforward method to label the tegument

with fluorescent dyes (Wendt et al., 2018).

Soaking mature schistosomes in water causes

the tegument to swell, which damages its mem-

brane and so allows the fluorescent dyes to seep

into it. Unlike electron microscopy, fluorescent

dyes are compatible with other cell biology tech-

niques, such as lineage-tracing, in situ hybridiza-

tion and antibody labeling. By using these

methods, Wendt et al. were able to determine

the identity and birthdate of the cells in the teg-

ument. The results showed that far from being a

static structure, the tegument constantly incor-

porates new cells, which are produced by adult

stem cells (Figure 1; Collins et al., 2013). The

Copyright Adler. This article is

distributed under the terms of the

Creative Commons Attribution

License, which permits unrestricted

use and redistribution provided that

the original author and source are

credited.

Related research article Wendt GR, Collins

JN, Pei J, Pearson MS, Bennett HM, Loukas

A, Berriman M, Grishin NV, Collins JJ.

2018. Flatworm-specific transcriptional reg-

ulators promote the specification of tegu-

mental progenitors in Schistosoma

mansoni. eLife 7:e33221. DOI: 10.7554/

eLife.33221

Adler. eLife 2018;7:e36813. DOI: https://doi.org/10.7554/eLife.36813 1 of 3

INSIGHT

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://doi.org/10.7554/eLife.33221
http://doi.org/10.7554/eLife.33221
https://doi.org/10.7554/eLife.36813
https://creativecommons.org/
https://creativecommons.org/
http://elifesciences.org/
http://elifesciences.org/
http://en.wikipedia.org/wiki/Open_access
http://en.wikipedia.org/wiki/Open_access


rapid turnover of cells in the tegument resem-

bles the production of epithelial cells in free-liv-

ing flatworms called planarians, from which

parasitic flatworms have evolved (Laumer et al.,

2015; Egger et al., 2015).

Wendt et al. then used an antibody that rec-

ognizes TSP-2: this protein, which is found on

the surface of the tegument, is a molecular tar-

get in efforts to develop a schistosome vaccine

(Pearson et al., 2012). This antibody allowed

the researchers to purify the tegument cells, to

determine the genes that are expressed by

these cells, and to identify the proteins that are

required to build the tegument. Wendt et al.

identified two ‘zinc-finger’ proteins, which are

only found in flatworms. These two proteins are

necessary for forming the cells that produce the

tegument. When one of these proteins is

blocked, the schistosomes can no longer adhere

to substrates, which may affect their ability to

interact with the host.

Intriguingly, free-living planarians also rely on

stem cells that express a similar zinc-finger pro-

tein to generate their epidermis

(van Wolfswinkel et al., 2014; Tu et al., 2015).

So, even though they have very different surfa-

ces, parasitic flatworms and free-living flatworms

employ strikingly similar molecular processes to

make their ‘skin’. These conserved mechanisms

may therefore be a prime target for drugs that

treat schistosomiasis by preventing the forma-

tion of the tegument.

The dynamic nature of the tegument demon-

strated in the study of Wendt et al. raises key

questions about schistosomes and their host-

parasite relationships. In particular, it is unclear

how the integrity of the tegument can be main-

tained while its cells are constantly turning over.

Over the course of its life, a schistosome dis-

plays antigens on its exterior that, presumably,

reveal to its host that it is a foreign invader. So

how does the worm regulate which proteins

remain on its surface when new cells constantly

join the tegument?

It has previously been hypothesized that

rapid shedding of the tegument could be a

mechanism to evade the immune system of the

host, to potentially prevent antigens from being

exposed (Abath and Werkhauser, 1996). More

research is needed to determine how the con-

stant replacement of the tegument cells contrib-

utes to the schistosome’s ability to evade host

immune systems. Furthermore, expanding the

repertoire of potential treatments remains a

high priority, given the extreme number and

diversity of parasitic flatworms, and the

Figure 1. Schematic of the tegument in adult flatworms. Parasitic flatworms (schistosomes) live in the human

bloodstream and are covered by a skin-like structure called the tegument, which is constantly replenished by

newly produced stem cells (see inset) and so protects the worms from being detected by the host immune system.

The tegument (blue) is made of cells that have fused together to form a continuous structure and express a

protein called TSP-2 (purple). The cells in the tegument derive from stem cells (orange). These stem cells divide to

produce intermediate cells (yellow), which mature to produce the cells (blue) that fuse to form the tegument.

These tegument-fated intermediate cells express ‘zinc-finger’ proteins (zfp) and are necessary to build the skin-like

structure. Creating drugs that could block these genes may present a new opportunity to treat schistosomiasis.

Adler. eLife 2018;7:e36813. DOI: https://doi.org/10.7554/eLife.36813 2 of 3

Insight Tropical Disease Dissecting the schistosome cloak

https://doi.org/10.7554/eLife.36813


debilitating effects of the diseases they cause in

livestock and in humans.

Carolyn E Adler is in the College of Veterinary

Medicine, Cornell University, Ithaca, United States

cea88@cornell.edu

http://orcid.org/0000-0002-3883-0654

Competing interests: The author declares that no

competing interests exist.

Published 24 April 2018

References

Abath FG, Werkhauser RC. 1996. The tegument of
Schistosoma mansoni: functional and immunological
features. Parasite Immunology 18:15–20. DOI: https://
doi.org/10.1046/j.1365-3024.1996.d01-6.x, PMID:
9223152
Basch PF. 1991. Schistosomes: Development,
Reproduction, and Host Relations. Oxford University
Press.
Chai JY. 2013. Praziquantel treatment in trematode
and cestode infections: an update. Infection &
Chemotherapy 45:32–43. DOI: https://doi.org/10.
3947/ic.2013.45.1.32, PMID: 24265948
Collins JJ, Wang B, Lambrus BG, Tharp ME, Iyer H,
Newmark PA. 2013. Adult somatic stem cells in the
human parasite Schistosoma mansoni. Nature 494:
476–479. DOI: https://doi.org/10.1038/nature11924,
PMID: 23426263
Egger B, Lapraz F, Tomiczek B, Müller S, Dessimoz C,
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