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Summary (1002/1000 characters)

The apicomplexan parasite Porospora gigantea (Van Beneden, 1869) Schneider, 1875 is a
marine septate intestinal eugregarine of Homarus gammarus, with a poorly known
pathogenicity. Previously named Gregarina gigantea, it presents three outstanding
characteristics according to the literature: (1) a gigantic size of its trophozoite stages with (2)
a remarkable gliding speed, which are the largest and the fastest recorded to date for any
Apicomplexa, and (3) an ability to accumulate as very specific cyst forms in the chitinous
folds of the lobster rectum. These particular developmental stages and the gliding speed of
P. gigantea were recently documented, upon its genome sequenced. Molecular data
confirmed its phylogenetic position within the crustacean gregarines, but raised some
taxonomic concerns. Comparative analysis of P. gigantea genome with those of other
Apicomplexa revealed its divergent gliding motility apparatus, broadening our knowledge of

the adaptative capacities of Apicomplexa.
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Key facts

The life cycle of P. gigantea is only partially understood.

Released trophozoites grow in the lumen of lobster hind-guts, where they reach extremely
large sizes and display the fastest ever recorded gliding speed (60-100 um/s) for any
Apicomplexa. Trophozoites develop into cysts that accumulate in the lobster's rectal
ampulla.

Each cyst contains thousands of gymnospores, respectively consisting of hundreds of zoites
arranged radially pointing their apical tips outward. These gymnospores are hypothesized to
then infect a yet to be identified mollusk host (as it is described in Nemaptosis) where sexual
reproduction, that has never been directly observed, would likely occur.

Disease facts

Currently, the pathogenicity that P. gigantea causes to its host H. ggmmarus is not well
documented.

Whether P. gigantea is detrimental to its host, mutualistic or beneficial remains to be
assessed, as gregarines were recently proposed to display a spectrum of symbiotic behaviors
to their invertebrate hosts.

Taxonomy and classification

P. gigantea is the type species of the genus Porospora (type host, H. gammarus). Porospora
is the type genus of the Porosporidae family. Currently, this family contains the genera
Thiriotia and Nematopsis, but recent molecular phylogenies demonstrate that these two
groups do not cluster together.

Phylum: Apicomplexa

Class: Conoidasida

Order: Eugregarinorida

Family: Porosporidae

Genus: Porospora

Species: P. gigantea



56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

Acknowledgements

Figures 1 and 2 were created using BioRender. We thank Roscoff Marine Station and service
mer & observation for help in collecting hosts, in the frame of the European Marine
Biological Resource Centre (EMBRC-ERIC), EMBRC-France (ANR-10-INSB-02), Joseph Schrével
(UMR7245, MNHN, Paris, France) and Laure Guillou (UMR7144, Station Biologique of
Roscoff, Roscoff, France) for parasites isolations and analyses, Geraldine Toutirais for
electron microscopy imaging at the MNHN Platform (Plateau technique de Microscopie
Electronique, MNHN, Paris, France, http:// ptme. mnhn. fr/). This research was funded in
parts by Agence Nationale de la Recherche (LabEx ANR-10-LABX-0003-BCDiv, in the program
“Investissements d’avenir”, ANR-11-IDEX-0004-02), in parts by the call EMBRC-France 2016
(Investments of the Future program, reference ANR-10-INSB-02) and by several
interdisciplinary programs of the MNHN (ATM, AVIV Department).

Declaration of interests
The authors declare no competing interests.

Resources

- CryptoDB Data Set: Porospora gigantea A Genome Sequence and Annotation
https://cryptodb.org/cryptodb/app/record/dataset/DS_67c80917e2

- CryptoDB Data Set: Porospora gigantea B Genome Sequence and Annotation
https://cryptodb.org/cryptodb/app/record/dataset/DS_c8ace9elf6

References

1. Beneden, V. (1869) Sur une nouvelle espece de Grégarine désignée sous le nom de
Gregarina gigantea. Bulletins de I’Académie Royale de Belgique, 28:444-56.

2. Schneider, A. (1875) Contribution a I’histoire des Grégarines des Invertébrés de Paris et de
Roscoff. Arch Zool Exp Gen, 4:493—-604.

3. Hatt, P. (1931) L’évolution des Porosporidés chez les mollusques. Arch Zool Exp Gen.
72:341-415.

4. Desportes, |. and Theodorides, J. (1965). Ultrastructure of the Gymnospore of Porospora
(Eugregarina, Porosporidae). C R Acad Sci Paris. 260:1761-2.

5. Schrevel, J. and Desportes, |. (2015) Gregarines. In: Mehlhorn H, editor. Encyclopedia of
Parasitology. Berlin Heidelberg: Springer, p. 1-47.

6. Desportes, |. and Schrevel, J. (2013) Treatise on zoology--anatomy, taxonomy, biology: The
Gregarines, The early branching Apicomplexa. Leiden, The Netherlands; Boston, MA: Brill,
791 pp.

7. King, C. and Sleep, J. (2005). Modelling the mechanism of gregarine gliding using bead
translocation. J Eukaryotic Microbiol. 52:75-27S.

8. Frenal, K. et al (2017). Gliding motility powers invasion and egress in Apicomplexa. Nat
Rev Microbiol. 15:645-60.

9. Rueckert, S. et al (2019) The Symbiotic Spectrum: Where Do the Gregarines Fit? Trends
Parasitol. 35, 687—694.

10. Boisard, J. et al (2022) Marine gregarine genomes reveal the breadth of apicomplexan
diversity with a partially conserved glideosome machinery. BMC Genomics 23, 485.



Cysts
in rectal ampulla

Released gymnospores @
/ @

Gymnospores

Intestinal
epithelial cells

Trophozoites in
the guts

Homarus gammarus Mollusca Bivalvia

Schizogony of P, gigantea Gamogony and
“eeny 99 Sporogony of P gigantea



Gregarinoidea (terrestrial) %ﬁ

Cephaloidophora communis

— Heliospora caprellae —
Porospora gigantea A i (marine)

[ Porospora gigantea B Cephaloidophoroidea

Actinocephaloidea (terrestrial) ”é N

Urosporidea (marine) *’

Archigregarines (marine) i/
Blastogregarines (marine)

Other apicomplexans

Chrompodellids





