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A big thank-you to all who sent in contributions. There are 84 New Publications listed at the end of 
this issue. Please continue to send me articles, and your new papers, to be included in the June 2020 
issue of AN. It’s never too soon to plan ahead!  
 

*Ascidian News is not part of the scientific literature and should not be cited as such. 
 

NEWS AND VIEWS 

1. From Rosana Rocha (rmrocha@ufpr.br): In 2018, Dr Baslavi Cóndor Luján invited me to offer a 
workshop on ascidian taxonomy in Peru and after a great effort from her and her University to put this 
together, the course “Taxonomía de Ascidias de la costa Pacífica Sudamericana y de la Antártida” 
was held in Universidad Científica del Sur, Lima in the first week of December. Dr Marcos Tatián 
from National University of Córdoba, and the doctoral candidate Anabela Taverna were also 
instructors in the course. We had 19 students enrolled from six different countries in Latin America! 
    Currently the knowledge of ascidians in the shallow waters of Peru is very poor and during the 
course we identified species from the University scientific collection of ascidians from Antarctic, and 
species previously collected by some students in Peru, Equador and Costa Rica. We also did some 
field work at Pucusana, 60 km south of Lima, during low tide. Although the site has a local port for 
fishing boats, and there are a great number of small boats moored in the small bay, diversity and 
abundance of ascidians was surprisingly low!  As expected, most of them introduced species. Thus, 
this is a very interesting region for future biogeographical and ecological studies aimed to explain this 
gap in biodiversity!  
   In the end, everybody learned a lot, including us instructors, dealing with a fauna that we do not see 
in our routine work. We gained many Peruvian friends, and had the opportunity to try all kinds of 
exquisite dishes of the Peruvian cuisine (that does not include ascidian in their menu, kkkk). And, of 
course, we look forward to many new students joining the Tunicate community! 
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                                                                       Instructors enjoying the Peruvian food. Left to right: 

   Marcos Tatián, Anabela Taverna and Rosana Rocha. 
 
2. From Luciana Granthom (lu.granthom@gmail.com): I would like to introduce my blog 
https://lugranthom.wixsite.com/ascidiasdorio  about ascidians from the southeastern Brazilian coast 
still under construction (available in English soon) but with amazing images in order to help students 
or experts in the field. 
 

WORK IN PROGRESS 

From your editor, Gretchen Lambert: I participated in a two week intensive comprehensive bioblitz of 
the Los Angeles/Long Beach southern Calif. region during the last two weeks of August with the goal 
of recording as many species of marine invertebrates as possible. The survey was organized by 
Gustav Paulay of the Florida Museum on Natural History who has organized many bioblitzes 
(paulay@flmnh.ufl.edu). Many taxonomists participated as well as many graduate students. As 
mentioned in the June AN, I had been actively recruiting one or more ascidiologists to train with me to 
better learn the west coast species, with the goal of becoming my permanent replacements. While I 
have greatly enjoyed these surveys during the past several decades, they have become too 
physically challenging for me, as are the very long hours required at the microscope, and it seemed 
the right time to make my announcement that this will probably be my last year for field work. Lauren 
Stefaniak (lauren.stefaniak@gmail.com), who has become expert on the east coast ascidians, 
stepped up to the challenge and worked with me in Oregon. Marie Nydam (sunrise417@gmail.com ) 
joined me for the August survey. She recently moved from the east coast to take a new faculty 
position at Soka Intl. Univ. in southern Orange County near Los Angeles and is anxious to learn all 
the southern Calif. ascidians so this was a perfect opportunity. There were so many ascidians! I could 
not have managed the recording, photographing, relaxation and fixation without her help. Many of the 
specimens were obtained by scuba by Gustav and others. For me the most exciting find was several 
specimens of Ascidia vermiformis collected by Gustav, a very large species previously collected and 
named by Wm. Ritter in 1913! A total of 40 species plus several unidentified didemnids were 
collected.  
    

ABSTRACTS FROM RECENT MEETINGS 
 

1. The 10th Intl. Tunicata Meeting was held July 7-12 in Villefranche sur Mer, France, on the 
Mediterranean. See https://2019-tunicate-meeting.obs-vlfr.fr/  for the downloadable abstract book pdf 
of the talks and posters presented. So many interesting presentations!! I am very sorry I could not 
attend. Billie Swalla lent me her program book a few weeks ago and I enjoyed reading the whole 
thing. She also gave me her souvenir bag which I am enjoying using, so I have felt some participation 
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in this special meeting for all ascidiologists. I hope to be able to announce the date and location of the 
next meeting. 
 
2. Proc. 65th Congress of the GEI-Italian Soc. of Development and Cell Biology (GEI-SIBSC) 
and 38th Congress of the Italian Soc. of Histochemistry, 24-27 June 2019. Published in Europ. 
J. Histochem. 63, supp. 2, 2019.  
 
Identification and expression studies of putative stem/progenitor cell lmarkers in the urochordate 
Botryllus schlosseri. A. Peronato, N. Franchi, L. Ballarin, Dept. of Biol., Univ. of Padua, Italy. 
ballarin@bio.unipd.it  
   In the colonial ascidian Botryllus schlosseri, a cyclical generation change guarantees the recurrent (weekly at 
20°C) renewal of the zooids. During the blastogenetic cycle (i.e., the interval of time between a generation 
change and the following one), buds progressively grow to the adult size before replacing the old zooids. 
With the aim of better elucidating the process stem cell differentiation, with particular reference to the genesis 
of haemocytes during the of the colonial ascidian, we screened the B. schlosseri genome and transcriptome, 
looking for transcripts/genes showing similarity to vertebrate molecular markers of haematopoietic 
stem/progenitor cells. On these sequences, after an in silico translation, we performed the phylogenetic 
reconstruction that, always, returned us the tunicate relevant position, within the protochordates cluster, of 
vertebrate sister group. The four mammalian orthologous genes, used as markers for the recognition of 
haematopoietic stem/progenitor cells, identified in B. schlosseri, are bsabcg2, bscd133, bsgata1/2/3 and 
bsgata4/5/6. The ISH assay, performed by antisense specific riboprobes, on haemocyte monolayers and 
colony sections, resulted in a labelling of the sub-endostylar haemolymph lacunae. This results matches 
previously morphological data that identified the endostyle as a stem cell niche, strengthening our idea to use 
bsabcg2, bscd133, bsgata1/2/3 and bsgata4/5/6 genes for the identification of haematopoietic stem/progenitor 
cells in B. schlosseri. Quantitative real time PCR (qRT-PCR) highlighted the overexpression of the considered 
genes in the mid-cycle phase of the blastogenetic cycle. During this phase, there is the formation of new 
secondary buds emerging from the primary buds. The higher transcription levels of bsabcg2, bscd133, 
bsgata1/2/3 and bsgata4/5/6 in the mid-cycle phase reflect the presence of undifferentiated cells involved in 
proliferative and differentiation events required for the formation of the new blastogenetic generation.  
 

3. 8th Meeting of the Italian Soc. of Evolutionary Biology, Padua 1-4 Sept. 2019.  
 
a)Characterization of the complement system in a colonial tunicate: C3 complement 
receptors and opsonic role of C3.  Anna Peronato, Nicola Franchi, Laura Drago, Loriano Ballarin. 

Dept. of Biol., Univ. of Padova, Padova, Italy. 
 

   The compound ascidian Botryllus schlosseri is a reliable model organism for the study of 
immunobiology. As an invertebrate, it relies only on innate immunity for its defense. We already 
demonstrated the presence, in Botryllus, of homologues of mammalian C3, Bf, MBL and MASP1, 
referred to as BsC3, BsBf, BsMBL and BsMASP, respectively. All the complement components 
identified so far, are expressed by morula cells, the most abundant circulating hemocytes. In 
mammals, once the complement system is activated, a cascade of reactions occurs resulting in the 
cleavage of the third complement component (C3) to C3a and C3b, the former exerting a chemotactic 
activity, the latter acting as opsonin and, ultimately, activating the lytic pathway. The best-known 
receptor for C3a in mammals is C3aR, whereas CR1 is the receptor able to recognize and bind C3b 
on the microbial surfaces. Here, we describe, in B. schlosseri, new genes showing homology with 
vertebrate C3aR and CR1, respectively, and studied their transcription in the course of the colonial 
blastogenetic cycle. In addition, we continued our analysis of the role of C3 in Botryllus immunity by 
studying the modulation of BsC3 transcription during the colonial blastogenetic cycle and the effect of 
bsc3 knockdown on immune responses. Results indicate that only morula cells, and no other 
immunocytes type, are labelled by the antisense probe for BsC3aR, whereas phagocytes and young, 
undifferentiated cells, known as hemoblasts, are the cells stained by the probe for BsCR1. Both the 
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bsc3ar and bscr1 genes are constitutively transcribed. However, a modulation in the extent of 
transcription occurs during the colonial blastogenetic cycle as the amount of BsC3aR mRNA abruptly 
decreased at TO, whereas no differences were observed when EC and MC were compared. This is 
probably related to the renewing of circulating cells at TO, that are replaced by new, differentiating 
cells entering the circulation in the same period. 
 
b) Stem cell based survival strategies in the marine environment: alternative developmental 
and regenerative pathways in star ascidians. Gasparini F., Vanni V., Anselmi C., Manni L.  

   Tunicates are the unique chordate species utilizing a stem cells-based asexual reproduction. 
Among tunicates, the star ascidian Botryllus schlosseri produces through embryogenesis a swimming 
tadpole larva, which metamorphoses into a sessile oozooid. The latter begins a cyclical palleal 
budding, forming a colony of genetically identical blastozooids joined by extracorporeal blood vessel 
in the tunic. The colony weekly renews its entire body by a synchronized process of resorption of 
adult zooids, which are replaced in filtering activity by their buds. Palleal budding, that allows a rapid 
expansion of a colony in the marine environment, is not the only stem cell-mediated developmental 
strategy exhibited by the species. The regeneration of a colony can also come from bud fragments 
isolated by their parents. New buds are emitted by bud fragments that, after healing of the cut 
surfaces, are progressively resorbed. Strategies for survival are further extreme when the vascular 
budding is experimentally forced. After the extirpation of all individuals from a colony, circulating stem 
cells clot close to a vessel epithelium initiating a budding process. The new zooid differentiates 
through the so-called whole-body regeneration, restoring a new colony. Stem cells involved in 
budding and regeneration can be considered unit of selection. When the vasculature of two colonies 
come into contact, a genetically controlled recognition process occurs. If compatibles, colonies fuse to 
form a chimaera. Here, circulating stem cells compete each other for the formation of somatic and 
germline organs in new buds. Stem cells from a looser partner in the chimera can be totally resorbed 
by those of the winner partner. Moreover, the winner partner for the somatic stem cells can be a 
germline looser (or vice-versa). Here we present these stem cell-mediated developmental strategies, 
comparing tunicate stem cell features to those of vertebrates. 

4. 80th Meeting of the Italian Zool. Society, Rome, 23-26 September 2019.  
 
Characterisation of complement system of a colonial protochordate: study of the expression 
of C3, CR1, C3AR and their role of C3 in nonself recognition. Anna Peronato, Nicola Franchi, 
Laura Drago, Loriano Ballarin, Dept. of Biol., Univ. of Padua, Italy. ballarin@bio.unipd.it  
 
The complement system is one of the most ancient immune modulation mechanism of bilaterian 
metazoans. Three complement-activation pathways are known in vertebrates: the classical, the 
alternative and the lectin pathways; all of them converge on the cleavage of C3. The compound 
ascidian Botryllus schlosseri is a reliable model organism for the study of immunobiology. It relies 
only on innate immunity for its defense and immunocytes. Recently, in the same species, we 
demonstrated of the lectin and alternative pathways.All the complement components identified so far, 
are expressed by morula cells, the most abundant circulating hemocytes. In mammals, once the 
complement system is activated, C3 is cleaved to C3a and C3b,the former exerting a chemokine–like 
activity, the latter acting as opsonin and, ultimately, activating the lytic pathway. The best-known 
receptor for C3a in mammals is C3aR, whereas CR1 is the receptor able to recognize and bind C3b 
on the phagocyte surfaces. In the present work, we describe, in B. schlosseri, one genes showing 
similarity with vertebrate C3aR and three genes with similarity to CR1 (two soluble formsand one 
transmembrane), and studied their transcription in the course of the colonial blastogenetic cycle. 
Results indicate that their mRNAs are located in different immunocytes suggesting the presence of a 
crosstalk between phagocytes and morula cells. In addition, we continued our analysis of the role of 
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C3 in Botryllus immunity by studying the modulation of BsC3 transcription during the colonial 
blastogenetic cycle and the effect of bsc3 knockdown on immune responses. Only morula cells, and 
no other immunocytes type,were labelled by the antisense probe for BsC3aR and the soluble CR1s, 
whereas phagocytes and young, undifferentiated cells known as hemoblasts were the cells stained by 
the probe for the membrane-linked BsCR1. Both the bsc3ar and bscr1 genes are constitutively 
transcribed; however, a modulation of transcription occurs during the colonial blastogenetic cycle as 
the amount of BsC3aR mRNA abruptly decreased at take-over, whereas no differences were 
observed when early-cycle and mid-cycle were compared. This is probably related to the renewing of 
circulating cells at TO, when 20-30% of hemocytes undergo cell death by apoptosis and are replaced 
by new, differentiating cells entering the circulation in the same period. 
 

NEW PUBLICATIONS  

(in some cases where the species is not in the title I have added it in brackets.) 

Aldea, D., Subirana, L., Keime, C. et al. 2019. Genetic regulation of amphioxus somitogenesis 
informs the evolution of the vertebrate head mesoderm. Nature Ecol. & Evol. 3: 1233-1240. 

Alurralde, G., Fuentes, V. L., Maggioni, T., Movilla, J., Olariaga, A., Orejas, C., Schloss, I. R. and 
Tatián, M. 2019. Role of suspension feeders in antarctic pelagic-benthic coupling: Trophic ecology 
and potential carbon sinks under climate change? Mar. Env. Res. in press: 1-15. 

Avisar, D., Kaplan, A., Ronen-Eliraz, G., Vered, G., Shenkar, N. and Gozlan, I. 2019. Validated 
method for the detection of three phthalates derived from marine invertebrates. Amer. J. Analyt. 
Chem. 10: 445-458. 

Batistic, M., Garic, R., Jasprica, N., Ljubimir, S. and Mikus, J. 2019. Bloom of the heterotrophic 
dinoflagellate Noctiluca scintillans (Macartney) Kofoid & Swezy, 1921 and tunicates Salpa 
fusiformis Cuvier, 1804 and Salpa maxima Forskal, 1775 in the open southern Adriatic in 2009. J. 
Mar. Biol. Ass. U.K. 99: 1049-1058. 

Bauermeister, A., Brancoa, P. C., Furtados, L. C., Jimenez, P. C., Costa- Lotufo, L. V. and Lotufo, T. 
M. C. 2019. Tunicates: A model organism to investigate the effects of associated-microbiota on the 
production of pharmaceuticals. Drug Discovery Today: Disease Models in press: 1-8. 

Bondarenko, V. and Cosson, J. 2019. Structure and beating behavior of the sperm motility apparatus 
in aquatic animals. Theriogenology 135: 152-163. 

Bracegirdle, J., Robertson, L. P., Hume, P. A., Page, M. J., Sharrock, A. V., Ackerley, D. F., Carroll, 
A. R. and Keyzers, R. A. 2019. Lamellarin sulfates from the Pacific tunicate Didemnum 
ternerratum. J. Nat. Prod. 82: 2000-2008. 

Braun, K., Leubner, F. and Stach, T. 2019. Phylogenetic analysis of phenotypic characters of 
Tunicata supports basal Appendicularia and monophyletic Ascidiacea. Cladistics epub: 1-42. 

Cao, C., Lemaire, L. A., Wang, W., Yoon, P. H., Choi, Y. A., Parsons, L. R., Matese, J. C., Levine, M. 
and Chen, K. 2019. Comprehensive single-cell transcriptome lineages of a proto-vertebrate. 
Nature 571: 349-354. 

Carnell, P. E., Sams, M. A. and Keough, M. J. 2019. Microhabitats can be recruitment refuges and 
sinks. Mar. Ecol. Prog. Ser. 626: 15-27. 

Casso, M., Tagliapietra, D., Turon, X. and Pascual, M. 2019. High fusibility and chimera prevalence in 
an invasive colonial ascidian [Didemnum vexillum]. Sci. Reports 9: 1-10. 

Casso, M., Turon, X. and Pascual, M. 2019. Single zooids, multiple loci: independent colonisations 
revealed by population genomics of a global invader [Didemnum vexillum]. Biol. Invasions in 
press: 1-18. 

Chen, L., Wang, X. N., Fu, C. M. and Wang, G. Y. 2019. Phylogenetic analysis and screening of 
antimicrobial and antiproliferative activities of culturable bacteria associated with the ascidian 
Styela clava from the Yellow Sea, China. BioMed. Research Intl. epub:  
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Colgan, W., Leanza, A., Hwang, A., DeBiasse, M. B., Llosa, I. et al. 2019. Variable levels of drift in 
tunicate cardiopharyngeal gene regulatory elements. EvoDevo 10: epub. 

Confalonieri, S., Colaluca, I. N., Basile, A., Pece, S. and Di Fiore, P. P. 2019. Exon 3 of the NUMB 
gene emerged in the chordate lineage coopting the NUMB protein to the regulation of MDM2. 
Genes Genomes Genetics 9: 3359-3367. 

Cottier-Cook, E. J., Minchin, D., Giesler, R., Graham, J., Mogg, A. O. M., Sayer, M. D. J. and 
Matejusova, I. 2019. Biosecurity implications of the highly invasive carpet sea-squirt Didemnum 
vexillum Kott, 2002 for a protected area of global significance. Manag. Biolog. Invasions 10: 311-
323. 

Dardaillon, J., Dauga, D., Simion, P. and al., e. 2019. ANISEED 2019: 4D exploration of genetic data 
for an extended range of tunicates. Nucleic Acids Res. 1-8. 

Dolger, J., Kiorboe, T. and Andersen, A. 2019. Dense dwarfs versus gelatinous giants: the trade-offs 
and physiological limits determining the body plan of planktonic filter feeders. Am. Nat. 194: E30-
E40. 

Ferrández-Roldán, A., Martí-Solans, J., Cañestro, C. and Albalat, R. 2019. Oikopleura dioica: an 
emergent chordate model to study the impact of gene loss on the evolution of the mechanisms of 
development. In: Tworzydlo, W. and Bilinski, S. M. (ed.), Evo-Devo: Non-model Species in Cell and 
Developmental Biology. Springer Nature Switzerland AG, pp. 63-105. 

Gallo, A., Boni, R., Buia, M. C., Monfrecola, V., Esposito, M. C. and Tosti, E. 2019. Ocean 
acidification impact on ascidian Ciona robusta spermatozoa: New evidence for stress resilience. 
Sci. Total Environ. 697: 1-12. 

Ghazilou, A., Koochaknejad, E., Ershadifar, H. and et.al. 2019. Infestation biology of Phallusia nigra 
(Tunicata, Phlebobranchia) on hard corals in a subtropical bay. Mar. Ecol. Prog. Ser. 626: 135-
143. 

Giachetti, B. C., Battin, N., Bortolus, A., Tatian, M. and Schwindt, E. 2019.  Macropredators as 
shapers of invaded fouling communities in a cold temperate port. J. Exp. Mar. Biol. Ecol. 518: 
epub. 

Gilbert, P. U. P. A., Porter, S. M., Sun, C.-Y., Xiao, S., Gibson, B. M., Shenkar, N. and Knoll, A. H. 
2019. Biomineralization by particle attachment in early animals. PNAS epub. 

Gomes, I. D. L., Gazo, I., Nabi, D., Besnardeau, L., Hebras, C., McDougall, A. and Dumollard, R. 
2019. Bisphenols disrupt differentiation of the pigmented cells during larval brain formation in the 
ascidian. Aquatic Toxicol. 216:  

Gordon, T., Manni, L. and Shenkar, N. 2019. Regeneration ability in four stolidobranch ascidians: 
ecological and evolutionary implications. J. Exp. Mar. Biol. Ecol. 519: 1-10. 

Gunasinghe, M. A., Kim, A. T. and Kim, S. M. 2019. Inhibitory effects of vanadium-binding proteins 
purified from the sea squirt Halocynthia roretzi on adipogenesis in 3T3-L1 adipocytes. Appl. 
Biochem. & Biotechnol. 189: 49-64. 

Hamida, O., Hamida, N. B. H., Ammar, R., Chaouch, H. and Missaoui, H. 2019. Feeding habits of the 
swimming blue crab Portunus segnis (Forskal, 1775) (Brachyura: Portunidae) in the 
Mediterranean. J. Mar. Biol. Ass. U.K. 99: 1343-1351. 

Hasegawa, N. and Kajihara, H. 2019. A redescription of Syncarpa composita (Ascidiacea, 
Stolidobranchia) with an inference of its phylogenetic position within Styelidae. ZooKeys 857: 1–
15. 

Hashimoto, H. and Munro, E. 2019. Differential expression of a classic cadherin directs tissue-level 
contractile asymmetry during neural tube closure. Dev. Cell 51: 158-172. 

Hawes, N. A., A., A., Tremblay, L. A., Pochon, X., Dunphy, B., Fidler, A. E. and Smith, K. F. 2019. 
Epigenetic patterns associated with an ascidian invasion: a comparison of closely related clades in 
their native and introduced ranges [Didemnum vexillum]. Sci. Reports 9: 1-12. 



 7 

Holman, L. E., de Bruyn, M., Creer, S., Carvalho, G., Robidart, J. and Rius, M. 2019. Detection of 
introduced and resident marine species using environmental DNA metabarcoding of sediment and 
water. Sci. Rep. 9: 1-10. 

Hudson, C. 2020. A simple method to identify ascidian brain lineage cells at neural plate stages 
following in situ hybridization. Methods in Molec. Biol. 2047: 325-345. 

Hudson, J., Johannesson, K., McQuaid, C. D. and Rius, M. 2019. Secondary contacts and genetic 
admixture shape colonisation by an amphiatlantic epibenthic invertebrate. In: Evolutionary 
Applications. pp. 1-30. 

Hulot, V., Saulnier, D., Latchere, O., Maihota, N. and Gaertner-Mazouni, N. 2019. Phenotype 
plasticity, local adaptation, and biofouling influence on growth of the pearl oyster Pinctada 
margaritifera: A common garden approach. Aquaculture 512: epub. 

Imai, K. S., Kobayashi, K., Kari, W., Rothbacher, U., Ookubo, N., Oda-Ishii, I. and Satou, Y. 2019. 
Gata is ubiquitously required for the earliest zygotic gene transcription in the ascidian embryo. 
Dev. Biol. Epub. 

Jennings, L. K., Robertson, L. P., Rudolph, K. E., Munn, A. L. and Carroll, A. R. 2019. Anti-prion 
butenolides and diphenylpropanones from the Australian ascidian Polycarpa procera. J. Nat. Prod. 
82: 2620-2626. 

Ju, Z., Su, M., Hong, J., La Kim, E., Moon, H. R., Chung, H. Y., Kim, S. and Jung, J. H. 2019. Design 
of balanced COX inhibitors based on anti-inflammatory and/or COX-2 inhibitory ascidian 
metabolites. Eur. J. Med. Chelm. 180: 86-98. 

Kim, A. T. and Kim, D. O. 2019. Anti-inflammatory effects of vanadium-binding protein from 
Halocynthia roretzi in LPS-stimulated RAW264.7 macrophages through NF-kappaB and MAPK 
pathways. Int. J. Biol. Macromol. 133: 732-738. 

Kinoshita-Terauchi, N., Shiba, K., Terauchi, M., Romero, F., Ramirez-Gomez, H. V., Yoshida, M., 
Motomura, T., Kawai, H. and Nishigaki, T. 2019. High potassium seawater inhibits ascidian sperm 
chemotaxis, but does not affect the male gamete chemotaxis of a brown alga. Zygote 27: 225-231. 

Kowarsky, M., Anselmi, C., Hotta, K., Burighel, P. et al. 2019. Molecular and morphological 
signatures of chordate development: two distinct pathways, one tunicate. bioRxiv epub: 1-39. 

Lambert, G. 2019. The Ascidiacea collected during the 2017 British Columbia Hakai MarineGEO 
BioBlitz. Zootaxa 4657: 401–436. 

Lavaniegos, B. E. and Ohman, M. D. 2003. Long-term changes in pelagic tunicates of the California 
Current. Deep Sea Res. part II 50: 2473-2498. 

Liu, B. and Satou, Y. 2019. Foxg specifies sensory neurons in the anterior neural plate border of the 
ascidian embryo. Nature Commun. 10: 4911. 

MacKenzie, A. F., Maltby, E. A., Harper, N., Bueley, C., Olender, D. and Wyeth, R. C. 2019. Periodic 
ultraviolet-C illumination for marine sensor antifouling. Biofouling 35: 483-493. 

Matsubara, S., Shiraishi, A., Osugi, T., Kawada, T. and Satake, H. 2019. The regulation of oocyte 
maturation and ovulation in the closest sister group of vertebrates. 8: 1-24. 

McDougall, A., Chenevert, J., Godard, B. G. and Dumollard, R. 2019. Emergence of embryo shape 
during cleavage divisions. Results & Problems in Cell Diff. 68: 127-154. 

Melillo, D., Marino, R., Della Camera, G., Italiani, P. and Boraschi, D. 2019. Assessing immunological 
memory in the solitary ascidian Ciona robusta. Frontiers in Immunol. 10: epub. 

Mercurio, S., Cauteruccio, S., Manenti, R., Candiani, S., Scari, G., Licandro, E. and Pennati, R. 2019. 
miR-7 knockdown by peptide nucleic acids in the ascidian Ciona intestinalis. Int. J. Mol. Sci. 20: 
epub. 

Mikhaleva, Y., Tolstenkov, O. and Glover, J. C. 2019. Gap junction-dependent coordination of 
intercellular calcium signalling in the developing appendicularian tunicate Oikopleura dioica. Dev. 
Biol. 450: 9-22. 
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Mohaddasi, M., Ali-abdi, M. A. S., Abdi, R., Momtazi, F., Ranjbar, M. S. and Rocha, R. M. 2019. First 
record, description and distribution of the colonial ascidian Didemnum psammatodes (Sluiter, 
1895) in the Eastern Persian Gulf. BioInvasions Records 8: 582-589. 

Morales-Gonzalez, S., Giles, E. C., Quesada-Calderon, S. and Saenz-Agudelo, P. 2019. Fine-scale 
hierarchical genetic structure and kinship analysis of the ascidian Pyura chilensis in the 
southeastern Pacific. Ecol. & Evol. 9: 9855-9868. 

Muñoz-Gómez, S. A., Durnin, K., Eme, L., Paight, C., Lane, C. E., Saffo, M. B. and Slamovits, C. H. 
2019. Nephromyces represents a diverse and novel lineage of the Apicomplexa that has retained 
apicoplasts. Genome Biol. & Evol. 11: 2727-2740. 

Nishikawa, A., Hanashima, A., Nakayama, S., Ogasawara, M. and Kimura, S. 2019. Transcripts of 
the nebulin gene from Ciona heart and their implications for the evolution of nebulin family genes. 
Gene 716: epub. 

Oliveira, L. M., Carvalho, J. P. and Rocha, R. M. 2019. Leptoclinides (Ascidiacea, Didemnidae) from 
Brazil: new records and two new species. Eur. J. Taxonomy 572: 1-16. 
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