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Titanomachia in Systematics: a generation conflict in the shadow
Anna-Maria Addamo1 & Annie Machordom1
1

National Museum of Natural Sciences (MNCN-CSIC), Department of Biodiversity and Evolutionary Biology, Madrid,
Spain
am.addamo@gmail.com
The scientific consensus on the usefulness of combining genetics and morphology is well-established, recognised and
thoroughly demonstrated in thousand papers and for several groups of organisms (either animals, plants, algae or
fungi).Conversely, the conflict generated by morphological and molecular data still remains in the shadow and the
related consequences have not yet been fully examined.
A clear example of “Clash of Titans”, where morphological features and molecular markers gave rise to a conflict in
the Scleractinian coral taxonomy, is presented and discussed in detail. Results obtained from different analyses
performed with classic and modern techniques, both in morphology and genetics, led to an open discussion among
coral systematists.

Revisiting phylogeny of Huia Yang, 1991 (Amphibia: Ranidae) reveals unexpected
Huia diversity and taxa new to science: case study Sumatra, Indonesia
Umilaela Arifin1, Utpal Smart2, Stefan Hertwig3,4, Eric Smith2, Djoko Iskandar5 & Alexander Haas 1
1

Centrum für Naturkunde-Zoologisches Museum, Universität Hamburg, Hamburg, Germany
Amphibian & Reptile Diversity Research Center Department of Biology University of Texas at Arlington, USA
3
Naturhistorisches Museum der Burgergemeinde Bern, Bern, Switzerland
4
Institute of Ecology and Evolution, University of Bern, Bern, Switzerland
5
School of Life Sciences & Technology, Bandung Institute of Technology, Bandung, Indonesia
umilaela.arifin@studium.uni-hamburg.de
2

The systematics and phylogenetic position of the Asian frogs of the genus Huia has been unstable through time and
has not been resolved convincingly. Currently, five valid species are known under this genus. All of them associated
with cascading, clear streams and possess gastromyzophorous tadpoles. In extensive fieldwork we compiled broad
samples from Sumatra and Java including the hitherto most comprehensive taxon sample of Huia. We analysed seven
DNA markers (5112 bps) from Huia and taxa that are believed to be close relatives in order to solve current
phylogenetic uncertainties. Confirming the previous hypotheses, Huia species were not forming a monophyletic
group because the type species (H. cavitympanum) was more closely related to Meristogenys from Borneo than
other species in Huia. Our analysis discovered that the genus Huia is more diverse than previously thought with two
new candidate species from Sumatra and Java. Furthermore, we could show the existence of another well-delimited
genus from Sumatra that possess gastromyzophorous larva, but is clearly distinct from Huia.

Talk abstracts

Page 1

Origin of Polyploid Dactylorhiza (Orchidaceae) in Europe
Marie Kristine Brandrud1, Mikael Hedrén2,, Mark Chase3, Richard Bateman3, Juliane Baar1, Maria
Lorenzo1 & Ovidiu Paun1
1

Department of Systematic Botany and Biodiversity Research, University of Vienna, Vienna, Austria
Department of Biology, Biodiversity, University of Lund, Lund, Sweden
3
Royal Botanic Gardens, Kew, Richmond, Surrey, UK
marie.kristine.brandrud@univie.ac.at
2

Polyploidy, i.e. whole genome doubling, is a predominant and powerful evolutionary force, especially in plants.
Allopolyploidization can trigger speciation, through immediate isolation from diploid relatives. In addition,
independently originated sibling allopolyploids tend to hybridize adding onto this complexity. One genus harbouring
many such allopolyploids is Dactylorhiza in the incredibly diverse orchid family. This study makes use of RAD-seq by
first unravelling the diploid species tree in the genus and then develops a bioinformatics approach to investigate the
history of different allopolyploid lineages. A coalescent species delimitation analysis was run for the putative diploid
parents to get the best defined groups that could have given rise to allopolyploids. D. saccifera, D. fuchsii, D. foliosa
and D. maculata come out as most likely species delimitation, the same for European D. incarnata, Asian D. incarnata
and D. euxina. Further fineRADstructure was run for the different allopolyploid and diploid groups to identify most
likely parents.

Cryptic species at the crossroads of systematics, ecology, evolutionary biology
and paleobiology
José Cerca de Oliveira1 & Torsten Struck1
1

Natural History Museum, University of Oslo, Norway
jose.cerca@gmail.com
The development and application of DNA sequencing in systematics uncovered unrecognized diversity within
previously established species – i.e. 'cryptic species'. At first sight, the unveiling of cryptic species suggested the
occurrence of taxonomic artefacts and generated a discussion focusing on revalidation of taxonomic practices.
Nevertheless, an overlooked angle is that cryptic species might result from evolutionary processes such as selection
for a conserved morphology. In this communication I suggest that cryptic species can result from various evolutionary
processes, including morphological stasis (i.e. conservation of a morphological plan), recent speciation, parallel and
convergent evolution. I exemplify some of these ideas with recent results obtained with Stygocapitella subterranea, a
complex of cryptic species with pronounced genetic differentiation despite no morphological differentiation. On a
broader scope, I suggest that morphological stasis is an overlooked phenomenon and that it challenges classical
ecological, paleobiological and evolutionary concepts.
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Long time no see! The description and story of a small cicada lost in Africa.
Gonçalo Costa1, Vera Nunes1, Diogo Silva1, Eduardo Marabuto1, Raquel Mendes1, Pere Pons2, Josep
Bas2, Thomas Hertach3, Octávio Paulo1 & Paula Cristina Simões1
1

Computational Biology and Population Genomics Group, Centre for Ecology, Evolution and Environmental Changes,
Universidade de Lisboa, Lisboa, Portugal
2
Departament de Ciències Ambientals, Universitat de Girona, Girona, Spain
3
Department of Environmental Sciences, Biogeography, University of Basel, Basel, Switzerland
gjcosta93@gmail.com
The recent revision of Tettigetta Kolenati, 1857, revealed a new panorama for Iberian small cicadas (Hemiptera:
Cicadettinii), with 10 taxa under the new genus Tettigettalna Puissant, 2010. With the majority of these taxa
restricted to the southern Iberian Peninsula, we questioned whether this genus could also occur on the other side of
the Gibraltar Strait, in Africa. An expedition was organized, in 2014, with the support of the Systematics Research
Fund, to record and collect the poorly known cicadofauna of Morocco. One of the collected morphotypes was
confirmed to belong to Tettigettalna. Eventually described as Tettigettalna afroamissa Costa et al., 2017, the
presence of this species only in Africa led us to question the genus’ origin and presence in this continent. Based on a
multilocus sequence approach coupled with molecular clocks, we trace the Tettigettalna initial divergences to the
Messinian Salinity Crisis, when both continents were connected.

Discovering the origins of Blattodea through fossils and phylogeny
Dominic Evangelista1, Frederic Legendre1, Benjamin Wipfler 2, Sabrina Simon3 & Karen Meusemann4
1

Muséum National d'Histoire Naturelle, Paris, France
Friedrich-Schiller-Universität Jena, Germany
3
Wageningen University, Netherlands
4
University of Freiburg, Germany
dominicev@gmail.com
2

Over the last decade, traditional molecular datasets have been used to reconstruct the phylogeny of Blattodea, but
with mixed results. In one group in particular, superfamily Blaberoidea, the usefulness of traditional genetic data has
reached a limit, as no signs of reaching a consensus can be seen. To improve upon this, we have used both
transcriptomics and anchored hybrid enrichment to construct a phylogenomic tree based on apriori assessment of
loci informational content. Furthermore, the timing of cockroach origins has been the cause of much debate, owing
to controversies over fossil selection. We have carefully evaluated purported crown Blattodea fossils and made
exhaustive determinations about which should be used as calibrations for dating analysis. In this presentation I will
discuss how locus information content affects phylogeny robustness, standards of evidence for fossil placement, and
the evolution of cockroaches.
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Molecular palaeontology illuminates the evolution of arthropod vision
James Fleming1, Nicholas Roberts2 & Davide Pisani1
1

School of Earth Sciences, Life Sciences Building, University of Bristol, UK
School of Biological Sciences, Life Sciences Building, University of Bristol, UK
jf0781@bristol.ac.uk
2

Colour is believed to have evolved only twice – once in Vertebrata and once in Ecdysozoa, but the origin of
ecdysozoan vision is unclear, despite the variety of body plans and ecologies explored by these organisms in early
ecosystems. Visual pigments composed of a chromophore and the protein opsin mediate vision, and colour vision is
achieved by the different spectral sensitivities of these pigments. We combined phylogenetic analysis of an expanded
diversity of opsin proteins with morphological analyses of preserved eye structures to better understand the
development of ecdysozoan vision, by timing the origins of different spectral sensitivity clades. We can show that
ecdysozoan multi-opsin vision evolved only 16-41 Ma before the Cambrian through a series of rapid duplications,
over a period of less than 71 Ma, while out fossil analyses indicate an early development of visual complexity along
the stem panarthropod lineage.

Getting HAPpy with Phylogenetics: using Phylogenetic Techniques to Resolve the
Genomic Signature of Hyper Ammonia Producing Bacteria.
Jessica Friedersdorff1, Alison Kingston-Smith1, Jamie Newbold1,2 & Christopher Creevey1
1

Institute of Biology, Environmental and Rural Science (IBERS), Aberystwyth University, UK
Scotland’s Rural College (SRUC), Edinburgh, UK
jef11@aber.ac.uk
2

Hyper Ammonia Producers (HAPs) are asaccharolytic bacteria found in low numbers in the rumen of sheep and cattle
which ferment amino acids for energy, producing hydrogen and ammonia as a by-product. In turn, the hydrogen is
metabolised by Archaea to methane, a potent greenhouse gas. Therefore, if the activity of HAPs could be reduced, it
would reduce methane emissions from ruminant agriculture.
However, little is known about the evolutionary history of HAPs or the origin of their ability to produce high levels of
ammonia. In order to address this, we carried out a phlyogenomic analysis of ~500 rumen prokaryotic species
(including 10 HAPs) with sequenced genomes to understand the evolution of this group.
Phylogenomic analyses revealed that the HAPs are paraphyletic but possess genes in common that may confer the
HAP phenotype and could be used as targets to reduce their activity. Future work to confirm this will use sequence
similarity networks to identify if the HAP phenotype has been acquired via horizontal gene transfer.
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Multiple independent origins of parental care and non-feeding larvae in the
bryozoan order Cheilostomata.
Heather Grant1,2,3, Andrey Ostrovsky4, 5, Helen Jenkins1, Olga Kotenko4, Leandro Vieira5 & Andrea
Waeschenbach1
1

Department of Life Sciences, The Natural History Museum, London, UK
Imperial College London, Department of Life Sciences, London, UK.
3
University of Edinburgh, Institute of Evolutionary Biology, Ashworth Labs, Edinburgh, UK.
4
Department of Invertebrate Zoology, Faculty of Biology, Saint Petersburg State University, Saint Petersburg, Russia
5
Department of Palaeontology, Faculty of Earth Sciences, Geography and Astronomy, Geozentrum, University of
Vienna, Vienna, Austria
5
Laboratório de Estudos de Bryozoa, Centro de Ciências Biológicas, Universidade Federal de Pernambuco, Recife,
Brazil
heather.grant11@imperial.ac.uk
2

Modes of reproduction including parental care have wide ranging consequences from speciation, to rate of evolution,
and population genetics. The phylum Bryozoa exhibits a range of reproductive strategies including broadcast
spawning, viviparity, and brooding. In particular, the order Cheilostomata is of interest because it includes both
brooding and non- brooding taxa. Morphological studies suggest there are a wide range of non-homolous brooding
structures that evolved independently multiple times from within the non- brooding suborder Malacostegina
(Cheilostomata). In order to evaluate this, the following target taxa with unique reproductive strategies were
obtained for next generation sequencing and placement in a phylogenetic context. The newly generated phylogeny
indicates strong support for the paraphyly of Malacostegina with several brooding taxa nesting within. Here
presented is phylogenetic support for five instances of the independent evolution of brooding and two instances of
brooding modifications in Cheilostomata.

A Total Evidence Approach to Scorpion Evolution
Richard Howard1, 2, 3, Jesus Lozano Fernandez3, David Legg4 & Davide Pisani3
1

Department of Earth Sciences, The Natural History Museum, London, UK
Milner Centre for Evolution, University of Bath, Bath, UK
3
School of Earth Sciences and School of Biological Sciences, University of Bristol, UK
4
Department of Earth, Atmospheric and Environmental Sciences, University of Manchester, Manchester, UK
r.howard@nhm.ac.uk
2

There has been a notable lack of consensus between successive phylogenetic studies on scorpions (Chelicerata,
Arachnida, Scorpiones), with a discordance between morphological and molecular trees. Phylogenomic-scale
molecular analysis has split Scorpiones into sister clades Buthida (Buthoidea + Chactoidea + Pseudochactoidea) and
Iurida (all other living scorpions); in contrast to previous morphological analyses that advocate a range of alternate
topologies. We performed Bayesian and maximum likelihood phylogenetic analyses utilizing transcriptomes and
morphological characters (including novel continuous characters) from both living and Palaeozoic taxa to
comprehensively reassess scorpion phylogeny. Our results support the monophyly of Buthida and Iurida, the two
constituting a distinct lineage from the Palaeozoic taxa, which may also constitute a monophyly. In addition, we
propose taxonomic reappraisal to the families Chactidae (paraphyly) and Homuridae (polyphyly). Our results largely
conflate molecular hypotheses, and demonstrate that morphological stasis and homoplasy may be widespread
among extant scorpions.
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A review of the cleptoparasitic bee genus Epeolus Latreille (Hymenoptera:
Apidae: Nomadinae) in the Nearctic region
Thomas Onuferko1
1

Department of Biology, York University, Toronto, Canada
thomas.onuferko@gmail.com
Epeolus Latreille (Hymenoptera: Apidae) is a nearly cosmopolitan genus of cleptoparasitic bees that exclusively
parasitize polyester bees of the genus Colletes Latreille (Hymenoptera: Colletidae). Like many other cleptoparasitic
bees, Epeolus species are difficult to tell apart from one another morphologically and therefore taxonomically
challenging. The genus is most diverse in North America but has never before been revised for the entire continent.
To delineate species I used an integrative approach that combines morphology with molecular (COI) data. Now, at
least 41 species are recognized as occurring north of Mexico, 12 of which await formal description.

Using mitogenomes for the phylogenetic placement of bark and ambrosia beetles
Hazel Pugh1 & Alfried Vogler1,2
1

Diversity and Informatics Division, Department of Life Sciences, The Natural History Museum, London, UK
Faculty of Natural Sciences, Department of Life Sciences, Imperial College London, London, UK
hazel.pritchard1993@gmail.com
2

Mitochondrial genomes are excellent phylogenetic markers due to the increasingly dense taxon sampling achievable
with next-generation sequencing. Here, I attempted to resolve the position of the bark beetles (Scolytinae), one of
three wood-boring groups within the Curculionoidea (weevils and allies), based on some 200 mitogenomes. Recent
analyses struggled with resolving the relationships of subfamilies within Curculionidae (weevils in the narrow sense),
an extremely species-rich family including the Scolytinae, which is part of this group, but on occasion has been found
to be paraphyletic with respect to other curculionine subfamilies. Instead, my analyses generally support the
monophyly of Scolytinae, as sister to a clade of the other Curculionidae subfamilies (except for the Entiminae clade of
broad-nosed weevils). Tribal groups within Scolytinae were recovered as monophyletic with the exception of Scolytini
and Cryphalini. The wood-boring Platypodinae (ambrosia beetles) were found nested within the distant family
Dryophthoridae. This analysis now presents a firmer phylogenetic framework for studying the evolution of species
diversity and the postulated link with the early angiosperm radiation.
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Cryptic species and evolutionary biome switching in the dry forests of the
Caatinga biogeographic region: Case study of Trischidium (Fabaceae)
Jess Rickenback1,2
1

University of Edinburgh, Edinburgh, UK
Royal Botanic Garden Edinburgh, Edinburgh, UK
JRickenback@rbge.org.uk
2

Only 10% of seasonally dry tropical forests (SDTFs) remain after large scale conversion to agriculture. SDTF plant
species have been shown commonly to be old, monophyletic lineages, often with deep intraspecific genetic
divergences that are cryptic because they are not morphologically diagnosable. I investigated the legume genus
Trischidium which includes a common SDTF species, Trischidium molle, characteristic of the dry caatinga woodland of
Brazil. Despite a disjunct distribution, phylogenetic analyses of T. molle from across its distribution reveal
populations to be recently evolved (1.6My) with little inter-population genetic divergence, and population genetic
analysis suggests a recent population expansion.
Ancestral state biome reconstructions for Trischidium species and related genera show multiple evolutionary
switches from rainforest to savanna, but few transitions to SDTF. Such biogeographic patterns suggest that savannas
are easier to immigrate into than SDTFs over evolutionary timescales, perhaps because of the evolutionary difficulty
of acquiring the adaptations to erratic drought.

Is Amazonia a ‘museum’ for Neotropical trees? The evolution of the Brownea
clade (Detarioideae, Leguminosae)
Rowan Schley1, 2, Manuel de la Estrella1, Oscar Alejandro Pérez-Escobar1, Anne Bruneau3, Timothy
Barraclough2, Félix Forest1, and Bente Klitgård1
1

Royal Botanic Gardens, Kew, Richmond, Surrey, UK
Department of Life Sciences, Imperial College London, Berkshire, UK
3
Institut de recherche en biologie végétale and Département de Sciences biologiques, Université de Montréal,
Montréal, Canada
rowan.schley13@imperial.ac.uk
2

The flora of the Neotropics is unrivalled in its diversity, however the mechanisms by which it evolved are debated and
largely unclear. The Brownea clade (Leguminosae) is a characteristic component of the Neotropical flora, and the
species within it are diverse in their floral morphology, attracting a wide variety of pollinators. This investigation
aimed to estimate species divergence times and infer relationships within the clade, in order to test whether the
Brownea clade followed the ‘cradle’ or ‘museum’ model of evolution, i.e. whether species evolved rapidly over a
short time period, or gradually over many millions of years. We also aimed to trace the spatio-temporal evolution of
the clade by reconstructing ancestral biogeographical patterns in the group. We used BEAST to build a dated
phylogeny of 73 Brownea clade species using three molecular markers (ITS, trnK and psbA-trnH), which provided well
resolved phylogenetic relationships within the Brownea clade, as well as robust divergence time estimates from
which we could infer diversification rates and ancestral biogeography. Our analyses revealed an Eocene origin for the
group, after which the majority of diversification happened in Amazonia during the Miocene, most likely in concert
with climatic and geological changes caused by the rise of the Andes. There were no shifts in diversification rate over
time, suggesting a gradual accumulation of lineages with low extinction rates. These results may help to understand
why Amazonia is host to the highest diversity of tree species on Earth.
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The phylogeny and biogeography of the genus Gasteracantha
Steven Williams1
1

Oxford University Museum of Natural History, Oxford Brookes University, Oxford, UK
steven.williams-2015@brookes.ac.uk
The spider sub-family Gasteracanthinae, commonly known as ‘thorn-spiders’ due to their large abdominal spines, is
Pan-Tropical in distribution. Little has been published about the relationship and classification of the genera and
there is considerable taxonomic confusion about the status of the species in this sub-family. This project is examining
the evolution and distribution of the sub-family with the aims of providing a robust phylogeny using taxonomic and
biogeographic tools to resolve the relationships between the members of the sub-family. For the taxonomic work,
the focus is on using (global) museum specimens to undertake quantitative character analysis using multiple
characters and morphometric analyses; with the possibility of validating this using molecular markers. The project
will also create a world distribution map for the genera of the sub-family to build a resource that can then be used in
conjunction with the phylogenetic analysis to propose a phylogeographic history of the Gasteracanthinae.
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Phylotranscriptomic approach to cone snails (Gastropoda: Conidae) evolution
Samuel Abalde¹, Juan Esteban Uribe¹, Manuel J. Tenorio2, Carlos M.L. Alfonso3 & Rafael Zardoya¹
1

Departamento de Biodiversidad y Biología Evolutiva, Museo Nacional de Ciencias Naturales (MNCN-CSIC), Madrid,
Spain
2
Universidad de Cadiz, Puerto Real, Spain
3
Universidad de Algarve, Faro, Portugal
saabalde@mncn.csic.es
Cone snails (Gastropoda: Conidae) are predatory venomous marine snails, which feed on snails, worms, and fishes.
Cones form one the largest groups of marine animals, with more than 800 accepted species. This astonishing species
diversity and the fast diversification processes within the group hinder the study of the evolutionary history of the
group, as reconstructing a robust and resolved phylogeny of the group is challenging. Here, we used a
phylotranscriptomic approach to reconstruct the phylogeny of cone snails, using complete mitochondrial genomes,
selected nuclear genes and a supermatrix combining both markers. Different phylogenetic strategies led to
alternative topologies (at deeper nodes), probably due to incomplete taxon sampling. However, we were able to
recover numerous well-supported (BPP > 0.95) clades, making a substantial progress towards the full resolution of
cone systematics. The reconstructed tree supported the monophyly of the molluscivorous diet as well as a single
evolutionary origin for a diet specialization based on Amphinomidae polychaetes. We also propose a statistically
supported double origin of the piscivorous diet.

A Phylogenetic Assessment of the Affinities of the Farasan Islands Flora
Samah Alharbi¹ & Alastair Culham¹
¹School of Biological Science, University of Reading, UK
S.A.F.Alharbi@student.reading.ac.uk
The Farasan Islands are one of the largest archipelagos in the Red Sea , which has a wide range of habitat and rich
biological diversity . However, the floristic affinities of the islands between Africa and Asia remain poorly studied
compared to the islands of Indian Ocean islands, Atlantic islands and Pacific islands. The Farasan archipelago may
have acted as a stepping stone in the movement of biota between North East Africa and Western Asia. The
islands are an Important Plant Area (IPA) in the Arabian Peninsula due to the presence of regionally and nationally
rare species. Most of these rare taxa (9 species) have not been recorded in any part of Saudi Arabia and are found
only in a few small populations. This project aims to: 1) Use molecular phylogenies to investigate floristic
affinities of the Farasan Islands. 2) Red listing the nine restricted species of the islands.
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Progress towards an E-Flora of the Farasan Archipelago
Rahmah AlQthanin¹ & Alastair culham¹
¹School of Biological Science, University of Reading, UK
r.n.s.alqthanin@student.reading.ac.uk
The Farasan archipelago is an interesting floristic and systematic study because of its location in arid environments
between East Africa and Western Asia. The archipelago has a variety of habitat types which lead to a high
biodiversity, the existence of several endangered species and the presence of both regionally and globally threatened
mangroves vegetation. The Farasan archipelago flora faces a variety of risks to its natural diversity, including decline
in rainfall, urbanisation and other human anthropogenic impacts. In this project electronic documentation of the
plants of the Farasan islands will be developed, to include detailed descriptions of the flora. Mangrove species will be
sampled to better understand their genetic diversity and in turn begin to establish patterns of intraspecific diversity
within the archipelago. The result finds out Scratchpads to view an updated check list of plant species, which are
covering 50 families and containing. Six families have become synonyms. Four families are now new for the Farasan
and 26 genera have changed between 11 families. Fifteen SSRs regions have been successfully amplified for 200
individuals of Avicennia marina.

Cavernicola suborder: an ecological group? (Tricladida, Platyhelminthes)
Lisandra Benítez Alvarez1, Arnau Poch1, Ana María Leal-Zanchet2 & Marta Riutort León1
1

Universitat de Barcelona, Department of Genetics, Microbiology and Statistics, Faculty of Biology, University of
Barcelona, Spain
2
Universidade do Vale do Rio dos Sinos – UNISINOS, São Leopoldo, RS, Brazil
lbenitezalvarez87@gmail.com
The Cavernicola suborder was stablished in the early nineties basing on three morphological characters. This little
studied group, with only five genus and six species, have representatives in Africa, America, and an island in the
Pacific Ocean which may relate their diversification to Gondwana and put their origin far away in time. With this
background we may question whether the Cavernicola is really monophyletic and also which is its relationship to
other Tricladida. We present the first molecular study including all but one of the described species. The analysis of
ribosomal genes, with a wide representation of the rest of Tricladida, has resulted in a supported tree showing the
monophyly of Cavernicola and their sistergroup relationship to the marine triclads. This result rises a new question,
whether the suborder was hipogeal in origin with recent incursions to the surface or the cave have been a refuge for
an ancient group.
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Biodiversity of marine Flatworms (Polycladida, Platyhelminthes) in the
Macaronesia, with the description of four new species.
Daniel Cuadrado1, Leopoldo Moro2, Jorge Rodriguez1 & Carolina Noreña1
1

Department of Biodiversity and Evolutionary Biology, National Museum of Natural Sciences (CSIC), Madrid, Spain
Servicio de Biodiversidad, Gobierno de Canarias, Edif. Usos Múltiples I, Av. Anaga nº 35, Pl. 11, 38071, S/C de
Tenerife, Canary Islands, Spain
cuadradopm@hotmail.com
2

A study of the biodiversity of the Order Polycladida has been performed in the islands of Macaronesia. The
Macaronesia, located west of Africa, is composed of more than 40 islands and islets spread over 5 archipelagos Azores, Canary Islands, Cape Verde, Madeira and Savage Islands- and a small region of the Moroccan coast. This
ecoregion is characterised for sharing the same geological (volcanic origin), climatic and faunistic conditions as well
as high degrees of endemism and speciation processes. A total of 16 species has been identified, four of them being
new to science. The new species belong to the genera Pseudoceros, Pericelis and Eurylepta. Furthermore, six new
records from Azores, Canary Islands and the Moroccan coast are described and discussed.

Molecular systematics of the Crenosoma genus Schulz, 1951 (Nematoda,
Metastrongyloidea), using Cytochrome Oxidase I gene region
Sofía Delgado-Serra1, José Antonio Jurado-Rivera2, Jessica Solà Sánchez3, Vytautas Mažeika4, Dovilė
Nugaraitė4, Simon Allen5 & Claudia Paredes-Esquivel1
1

Laboratory of Zoology, University of the Balearic Islands, Spain
Laboratory of Genetics, University of the Balearic Islands, Spain
3
Consorci per a la recuperació de la Fauna de les Illes Balears, Spain
4
Department of Biology, Vytautas Magnus University, Lithuania
5
Gower Bird Hospital, Bristol, UK
sofia.delgado@uib.es
2

Lungworms of the Crenosoma genus are parasites of the bronchi and frontal sinuses of mammals. This genus
includes 12 members, which are being primarily described based on variations in morphological characters. We have
sampled Crenosoma parasites from different hosts: Atelerix algirus from Spain, Erinaceus europaeus and Vulpes
vulpes, from the United Kingdom, Neovison vison and Mustela putorius from Lithuania. We have conducted a
morphometric analysis that included 19 characters. Individual nematode specimens were separated according to
morphotypes and DNA sequencing of the COI gene region was carried out in individual specimens. Forty-four
sequences from Genbank were also included in the analysis. Our results showed that current morphological keys are
not accurate as some characters vary within species and there is molecular evidence of cryptic speciation within C.
striatum. An urgent validation of morphology-based keys is crucial to determine the species composition in the
Crenosoma genus.
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Lost in the darkness: an enigmatic undescribed species of Tritoniidae
(Nudibranchia)
Felipe de Vasconcelos Silva1,2, Lucas Cervera1,2 & Marta Pola2
1

Departamento de Biología, Facultad de Ciencias del Mar y Ambientales, Universidad de Cádiz, Avenida República
Saharaui s/n, Apartado 40, 11510 Puerto Real (Cádiz), Spain
2
Instituto Universitario de Investigación Marina (INMAR), Campus de Excelencia Internacional del Mar (CEIMAR),
Universidad de Cádiz, Spain
3
Departamento de Biología, Universidad de Madrid, Madrid, Spainfelipe.devasconcelos@uca.es
A new species of the family Tritoniidae is described from the Western Atlantic Ocean. The specimens were collected
from 300m off Azores archipelago (Portugal). The species is up to 30 mm long, with a robust orange body and whitish
small tubercles; veil with 4 velar appendages and 6 pairs of branchial plumes. This undescribed species lacks the jaws
or radula, being the first species of the family Tritoniidae to present this derived feature. Although the data from
morphological characters points to a classification outside Tritoniidae, molecular phylogenetic analysis (Bayesian
inference and Maximum Likelihood) show the species nests within the current group of Tritoniidae, being in
agreement with the necessity of a deep systematic review family.

Open Reading Frame predictors vary widely in their estimates of coding regions
in orthologs of model bacterial species.
Nicholas Dimonaco1,2, Amanda Clare2, Wayne Aubrey2, Kim Kenobi2 & Christopher Creevey1
1

Institute of Biology, Environmental and Rural Science (IBERS), Aberystwyth University, UK
Institute of Maths, Physics and Computer Science (IMPACS), Aberystwyth University, UK
nid16@aber.ac.uk
2

The prediction of Open Reading Frames (ORFs) which have the potential to be translated into amino acids is often
considered a trivial step in the annotation of genomes but has the potential for large effects on ortholog detection
and consequently, phylogenomic and evolutionary studies, especially when de novo sequence data is included.
We examined the performance of 13 widely used ORF prediction tools on 6 different model bacterial genomes where
experimental evidence of gene expression was available.
We found large variation across all the tools examined and identified codon usage differences as a major source of
error, resulting in frequent truncation of ORFs by all the tools. Furthermore, we find that many regions of the
genomes where no ORFs are predicted have significant similarity to known protein coding genes. These “lost” genes
may represent a snapshot of the pangenome of these organisms and warrant further investigation as part of
evolutionary studies.
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“Prove them right”: molecular evidences of coherent species-groups in Geocoris
(Heteroptera: Lygaeoidea: Geocoridae)
Péter Kóbor1,2, István Tóbiás1 & Előd Kondorosy2
1

Department of Zoology, Plant Protection Institute, Centre for Agricultural Research, Hungarian Academy of Sciences,
Budapest, Hungary
2
Department of Animal Sciences, University of Pannonia, Georgikon Faculty, Keszthely, Hungary
kobor.peter@agrar.mta.hu
The genus Geocoris Fallén 1814 with its three subgenera and 137 valid species is the largest and most diverse taxon
of the lygaeoid subfamily Geocorinae. Authors of comprehensive works on the Palaearctic, Nearctic and Australian
fauna concluded that there are further, morphologically distinct groups within the genus which are possibly on equal
taxonomic rank and Geocoris is in need of a thorough revision including the discussion of phylogenetic relationships.
In our recent study we analysed the COI sequences of 15 Geocorinae species belonging to these groups. Results of
phylogenetic reconstructions showed that these assumptions can be correct: species with highly similar
morphological characters formed coherent clades and results of K2P distance estimation are indicating significant
differences. The range of study will be extended and the results will be integrated with other methods (e.g.
comparative morphology, geometric morphometrics) in attempt to resolve the systematic problems and
uncertainties of the taxon.

Phylogenetic incongruence between the craniodental and postcranial characters
of non-avian Dinosauria: Why holistic character sampling is best
Yimeng Li1, Marcello Ruta2 & Matthew Wills1
1

Department of Biology and Biochemistry, University of Bath, Bath, UK
School of Life Science, University of Lincoln, Lincoln, UK
Y.Li5@bath.ac.uk
2

Here we use a sample of 104 published data matrices to show that the trees inferred from the craniodental
characters of non-avian dinosaurs differ significantly from those inferred from the rest of the skeleton in about 50%
of cases (across all four of our tests). This level of incongruence is higher than that previously reported (30%) for
tetrapods in general. Moreover, incongruence is not uniformly distributed across major dinosaur clades, but is
highest (63%, across all 4 of our tests) in Theropoda and lowest (25%) in Thyreophora. We note that significant
incongruence is most common in those groups (Sauropodomorpha and Theropoda) in which the biomechanical
decoupling between head and body is greatest. Finally, we implement new tests (controlling for differences in
numbers of characters) to determine which partition yields trees most similar to those from the entire matrix.
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From molecular to morphological data to unravel the European Asterina knot
Violeta López-Márquez1, Iván Acevedo García1, José Templado1 & Annie Machordom1
1

Museo Nacional de Ciencias Naturales (MNCN-CSIC), Madrid, Spain
violetalm@mncn.csic.es
Three species of cushion stars, Asterina gibbosa (Pennant, 1777), A. pancerii (Gasco,1870) and A. phylactica Emson
and Crump, 1979, inhabit the Mediterranean Sea and northeastern Atlantic Ocean.
Differentiation of these species has been primarily based only on subtle characters, such as colour or size. This study
aims to review the morphological data characterizing members of the genus and couple morphological data with
molecular evidence of differentiation based on cytochrome c oxidase subunit I and 18S rDNA genes and two
anonymous nuclear loci. The different cryptic species identified from the molecular analysis were then
morphologically characterized. Two of the five monophyletic lineages obtained molecularly, further supported by
differences in morphological characters and reproductive behaviour, are proposed as new species: A. martinbarriosi
sp. n. from the Canary Islands, Spain (eastern central Atlantic Ocean) and A. vicentae sp. n. from Tarragona, NE Spain
(western Mediterranean Sea).

Monographs and molecules: resolving relationships in Wisteria
Rosalyn Marshall1, Kálmán Könyves1 & James Compton2
1

Royal Horticultural Society, RHS Garden Wisley, Woking, Surrey, UK
Spilsbury Farm, Tisbury Row, Salisbury, UK
rosalynmarshall@rhs.org.uk
2

Though numbering only four species, relationships in the genus Wisteria are not well resolved and its placement
within the tribe Wisterieae has yet to be conclusively discerned. In particular the generic placement of the aberrant
summer wisteria, Millettia japonica, needs clarification. Additionally the bringing together of species in gardens has
led to the production of hybrids and uncertainty concerning correct attribution of cultivars to the species.
A collaborative project between the Royal Horticultural Society (RHS) and Reading University is using chloroplast
(rbcL, matK, ndhJ-TabE) and nuclear (ITS) genome markers to address these issues.
The results of this work will be used to inform the classifications employed in a new monograph of Wisteria, the third
in a series published by the RHS that review the systematics of wild and cultivated plants together. No system of
biological classification is complete without consideration of the unique genetic combinations arising from plants in
cultivation.
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Species differentiation using ddRADseq: Apodemus flavicollis and Apodemus
sylvaticus
Maria Luisa Martin-Cerezo1, Marek Kucka2, Karol Zub3, Yingguang Frank Chan2 & Jarosław Bryk1
1

University of Huddersfield, Huddersfield, UK
Friedrich Miescher Laboratory, Max Plank Society, Tübingen, Germany
3
The Mammal Research Institute, Bialowieża, Poland
marialuisa.martin@hud.ac.uk
2

Apodemus flavicollis and Apodemus sylvaticus are two sibling species of rodents from the subgenera Sylvaemus, that
live in sympatry in the European Plains. Despite being easily distinguishable by their morphology in Northern Europe,
their differences are much less pronounced in the southern part of their distribution range, creating identification
problems using only morphological characters. RADseq genome-wide markers allow a clear differentiation between
both species, and even between populations living in close proximity. We are analysing the genomic differences
between these species in North-eastern Poland in order to identify a set of markers that will allow us to assign the
species among samples from southern Europe.

Gene fusion as a phylogenetic marker - a study of the Metazoa
Peter Mulhair1, Raymond Moran2, Davide Pisani3, Christopher Creevey4, Ian Carr5 & Mary O’Connell1,2
1

Bioinformatics and Molecular Evolution Group, School of Biology, University of Leeds, Leeds, UK
Bioinformatics and Molecular Evolution Group, Dublin City University, Dublin, Ireland
3
Institute of Biological, Environmental and Rural Sciences (IBERS), Aberystwyth University, Aberyswyth, UK
4
School of Biological Sciences, University of Bristol, UK
5
School of Medicine, St James’s University Hospital, University of Leeds, Leeds, UK
bspm@leeds.ac.uk
2

While some of the relationships amongst Animalia have been resolved, major issues persist in interpreting the
composition of major clades and the relationships between them. A number of different approaches have been
taken to resolve these issues, including the application of different models of evolution and different datatypes. In
my PhD I aim to address key contentious nodes in the animal tree using two complimentary approaches (1) the
application of a novel type of sequence data - fusion genes and (2) the application of heterogeneous models of
evolution. Here I present gene fusions identified from whole genome analyses and an assessment of their application
to phylogeny reconstruction. I have determined that there are relatively low rates of secondary loss in my fusion
gene set and present their application to resolving key contentious nodes in the animal tree.
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The nature of morphological change
Ciara O’Donovan1, Andrew Meade1 & Chris Venditti1
1

School of Biological Sciences, Philip Lyle Building, University of Reading, Reading, UK
c.odonovan@pgr.reading.ac.uk
The diversity of morphologies we see in nature is vast and varied and characterising the evolutionary processes that
led to them has fascinated biologists for hundreds of years. Here, we have reconstructed trait values for every
ancestor using a collection of 74 phylogenetic trees with associated morphological trait data and a model of
evolution that allows rates of change to vary. This has enabled us to study the direction, magnitude and speed of trait
change that occurred along 18,000 branches representing more than 300 million years of evolution. We find
accelerated rates of change on 9% of branches with almost one quarter of these increased rates resulting in
exceptional changes in trait value. There is no evidence for a bias in the direction of exceptional changes which can
be up to 10 standard deviations away from those expected by gradual evolution in both directions.

Using Population Genetic Structure and Tracking Poaching Cases of Indian
pangolin (Manis crassicaudata) in Uttarakhand: Conservation and Forensic
Implication
Ved Kumar1, Ankita Rajpoot2, Parag Nigam1 & Surendra Goyal1
1

Wildlife Institute of India, Dehra Dun, Uttarakhand, India
Zoological Survey of India, NRC, Kaulagarh, Dehra Dun, Uttarakhand, India
vpt@wii.gov.in
2

The Indian Pangolin (Manis crassicaudata), is a critically endangered mammalian species, mostly distributed in Indian
subcontinent and few small population present in other neighbour country of India. Over the last decade the number
of Indian pangolin has reduced to a great extent because of extensive poaching for demand of its biological part in
local and international market. Unfortunately, so far distribution pattern and precise number of Indian pangolin is
unclear.
The present study is a review of our research project conducted in Uttarakhand, India, where it is distributed in few
protected areas. Based on reported wildlife seizure, 30% cases have been reported from UK only. Therefore, we
selected three flowing objectives for their know the status and conservation:
1. To assess the status of Indian pangolin in UK,
2. Find out the population genetic structure and landscapes feature of Indian pangolin in Uttarakhand,
3. Establishment of genetic reference database of UK pangolin population and identifying the hot-spots of
poaching in Uttarakhand
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Resolving taxonomic confusion, species relationships and interspecific
compatibility in the genus Alpinia Roxb. (Zingiberaceae)
Surabhi Ranavat1, 2, Mark Newman2, Vinita Gowda3 & Alex Twyford1
1

Institute of Evolutionary Biology, School of Biological Sciences, University of Edinburgh, Edinburgh, Scotland, UK
Royal Botanic Garden Edinburgh, Edinburgh, Scotland, UK
3
Department of Biological Sciences, Indian Institute of Science Education and Research, Bhopal, India
s1583565@sms.ed.ac.uk
2

Alpinia is the largest and most taxonomically complex genus in the Zingiberaceae. Recent phylogenetic work suggests
that Alpinia is polyphyletic and forms six divergent clades within the tribe Alpinieae. Moreover, as some Alpinia
species were described before the development of type concept, their type specimens may be missing or difficult to
interpret which leads to inaccurate circumscription of species. My research involves taxonomic work to resolve
species names, genetic analysis to understand species relationships, and experimental crosses to test whether
species compatibility corresponds to the revised taxonomy. Initial sequence analysis confirms the polyphyletic nature
of the group, and places unnamed taxa into major clades. Experimental crosses show variable compatibilities
between species. These results show the complex nature of diversity, and the need for revised taxonomy, in a
complex tropical plant group.

Necessity of Molecular Study approach to know the Status, Genetic Structure and
Conservation action Plan for Indian desert monitors lizards (Varanus griseus
koniecznyi) in India
Ankita Rajpoot1, Ved Kumar2 & Dhyanendra Kumar3
1

Zoological Survey of India, NWRC, Kaulagarh, Dehradun, Uttarakhand, India
Wildlife Institute of India, Chandrabani Dehradun, Uttarakhand, India
3
Veer Kunwar Singh Universities, Bihar, India
anku050988@gmail.com
2

Desert monitor lizard (Varanus griseus) is the only representative of subgenus Psammosaurus under the genus
Varanus in the fauna of India. The species is listed in Red Book of the IUCN, Schedule I under the WPA and Appendix I
of the CITES. Currently, three subspecies of Desert monitor identified in the world such as V. g. griseus, V. g. caspius
and V. g. koniecznyi. Among them single subspecies V. g. koniecznyi occur around Rajasthan and Punjab desert area
of India. The current status and exact distribution of this specie is unknown due to lack of studies in western Indian
herpetofauna. Nowadays commercial demand of monitor biological part highly in trade, it is serious threats to
species extinction.
According to the estimation of the great authorities, the Indian desert monitor is the most threatened species of the
reptiles. Therefore, for its conservation, estimation of the current distribution and abundance of populations in India
is necessary. The molecular study is authentic and robust technique helping to find out the exact population
structure of this species. Therefore we advocate, need a molecular study to make a conservation action plan for
saving and survival of the Indian Desert monitor lizard In India.
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Empirical mixture models improve partitioned phylogenomics and do not
support Ctenophora as sister to all other animals
Anthony Redmond1,2
1

Centre for Genome-Enabled Biology and Medicine, University of Aberdeen, Aberdeen, UK
School of Biological Sciences, University of Aberdeen, Aberdeen, UK
a.redmond@abdn.ac.uk
2

Deep phylogenomic analyses rely on either partitioned site-homogenous models or unpartitioned mixture models,
which permit site-heterogeneity of the substitution process. These extremes provide irreconcilable results for the
root of the animal phylogeny, with partitioned site-homogenous models supporting comb jellies, and siteheterogeneous models supporting sponges, as sister to other animals. Arguments have been made endorsing both
approaches, however fair statistical comparisons have not yet been performed. Here, I attempt to bridge the gap
between these approaches by incorporating empirical site-heterogeneous mixture models into partitioned
phylogenomic analyses. I find that empirical mixture models frequently offer improved fit to individual partitions
over standard models for a variety of datasets. This improved overall fit also positively impacts topologies, increasing
support for generally accepted hypotheses such as ‘Bilateria’ and ‘Atlantogenata’ over standard models. Finally, the
results suggest that significant support for the ‘Ctenophora-sister’ hypothesis is due to the use of overly simplistic
substitution models.

A fresh(water) look on sponge diversity in Sweden (Porifera, Spongillidae)
Chloé Robert1, Raquel Pereira2 & Mikael Thollesson2
1

Biology Education Centre, Evolutionary Biology Centre, Uppsala University, Uppsala, Sweden
Department of Organismal Biology, Evolutionary Biology Centre, Uppsala University, Uppsala, Sweden
Chloe.Robert.6260@student.uu.se
2

Currently, three species of sponges have been reported from freshwater in Sweden: Spongilla lacustris (Linnaeus,
1759), Ephydatia fluviatilis (Linnaeus, 1759) and Ephydatia muelleri (Lieberkühn, 1856). Reports from Norway and
Estonia slightly differ with these data; five species have been reported from Norway (Økland and Økland, 1996) and
four have been found in Estonia (Lopp, 2007).
In this study we present a wider sampling from the southern half of Sweden, resulting in the identification of more
than 130 specimens.
Using morphological and molecular data (regions D3-D5 of the gene coding for the 28S rRNA and the part of coxI
known as the Folmer fragment), one additional species is here reported in Sweden: Eunapius fragilis (Leidy, 1851).
Furthermore, our results confirmed that S. lacustris is the most abundant and widely distributed freshwater sponge
in Sweden. Further work will focus on sampling in remote areas in Northern parts of Sweden.
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Revealing the radiation of the land snail genus Landouria (Gastropoda:
Camaenidae) in Java
Ayu Savitri Nurinsiyah1, Marco Neiber1 & Bernhard Hausdorf1
1

Zoological Museum, Center of Natural History, University of Hamburg, Hamburg, Germany
ayu.savitri.nurinsiyah@studium.uni-hamburg.de
In the 19th century eleven species of the land snail genus Landouria (Gastropoda: Camaenidae) were described from
Java. However, only six species were considered valid based on shell morphology in the last revision of the genus in
1950. Since then only a single additional species has been described. We applied an integrative approach combining
shell morphology, genitalia and mitochondrial DNA sequences to delimit the Landouria species in Java mainly based
on freshly collected material. Our investigation revealed an unexpected radiation including at least twenty regionally
restricted species within Java.

A new comprehensive phylogeny of the Tardigrada: clues to the colonisation of
Antarctica?
Katherine Short1,2, Sandra McInnes1, Davide Pisani2 & Peter Convey1
1

British Antarctic Survey, Cambridge, UK
School of Earth Sciences and School of Biological Sciences, Life Sciences Building, University of Bristol, UK
katort80@bas.ac.uk
2

Tardigrades are an ancient phylum of microscopic metazoans who not only have a contested position of where they
sit within the Ecdysozoa, but also have poor resolution of their internal relationships within the phylum. This study
has built on previous efforts to resolve this phylum by bringing together all currently published molecular data from
GenBank for three coding regions (18s, 28s and CO1) for Eutardigrades, Heterotardigrades and Arthrotardigrades.
From this new phylogeny I will look at the position of Acutuncus antarcticus (a pan-Antarctic species) to see if its
sister relationships and position give clues as to how it colonised Antarctica.
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Transposable Element Diversity and Phylogenetics in the Genome of the
Choanoflagellate Salpingoeca rosetta
Jade Southworth1 & Martin Carr1
1

School of Applied Sciences, University of Huddersfield, West Yorkshire, UK
Jade.Southworth@hud.ac.uk
Transposable elements (TEs) are mobile elements, that have the ability to move and integrate into new positions in a
host genome by transposition. Found in the majority of eukaryotic genomes, TEs have been widely accepted to have
a strong influence on genome size, structure and function. Previously, TEs have been studied extensively in
multicellular organisms, and limited investigation has been employed in unicellular eukaryotes. Focusing on
unicellular eukaryotes will aid prediction of the evolutionary origin of TEs, creating a more complete picture of TE
diversity in eukaryotic species.
Here we uncover the presence of active TEs in S. rosetta with the employment of phylogenetic analyses, and
population genetics. Analyses uncovered the presence of DNA transposons, which have previously been unidentified
in choanoflagellates. The TEs have provided further insight in to TE diversity in holozoans, and through phylogenetic
analysis, aided the prediction of evolutionary inheritance by both vertical and horizontal transfer.

Why do siblings look different from each other? Case study in the genus Croton
and the tribe Crotoneae (Crotonoideae, Euphorbiaceae)
Pakkapol Thaowetsuwan1,2, Ricarda Riina3 & Gerhard Prenner4, David Harris2, Louis Ronse De
Craene2 & Catherine Kidner1,2
1

Institute of Molecular Plant Sciences, School of Biological Sciences, University of Edinburgh, Edinburgh, UK
Royal Botanical Garden Edinburgh, Edinburgh, UK
3
Real Jardín Botánico, CSIC, Madrid, Spain
4
Jodrell Laboratory, Royal Botanic Garden, Kew, Richmond, Surrey UK
pthaowetsuwan@rbge.org.uk
2

Why do sister genera in tribe Crotoneae look so different? Examination of their diverse reproductive structures may
hint at hidden evolutionary mechanisms. Inflorescences and flowers of 40 species from five out of the seven
Crotoneae genera were examined using light microscopy and scanning electron microscopy. Our preliminary results
indicate that the wide diversity of inflorescence forms observed in the tribe evolved from an ancestral racemose or
thyrsoid form. Paired and clusters of trichomes are found in Sandwithia which may represent transitional forms
between simple and stellate trichomes. Flower structure diversity in the enormous genus Croton is also investigated
including samples from different sections. Potential floral synapomorphies of important clades were identified, e.g.,
petal marginal hairs, carpel number and basal nectary lobe form. Further anatomical, developmental and expression
analysis of floral organ identity genes will be conducted in Croton to gain more complete information about the
evolution of its flower morphology.
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Detection and Characterisation of novel haplosporidian parasites of the edible
mussel, Mytilus edulis
Georgia Ward1,2,3, Stephen Feist2, Ander Urrutia2, Stuart Ross2, Matthew Green2 & David Bass1,2
1

Department of Life Sciences, The Natural History Museum, London, UK
Centre for Environment, Fisheries, and Aquaculture Science (Cefas), Dorset, UK
3
College of Life and Evironmental Sciences, University of Exeter, Exeter, UK
georgia.ward@nhm.ac.uk
2

Haplosporida (Rhizaria, Cercozoa) is an order of protistan parasites of aquatic invertebrates, including molluscs,
crustaceans and annelid worms. A number of haplosporidian species are known to be responsible for significant
mortalities in commercially exploited oysters, including Haplosporidium nelsoni and H. costale (Crassostrea spp.) and
Bonamia ostrea (Ostrea spp.). While these pathogens are well characterized within the host, parasite life cycle,
modes of transmission and geographic distribution are much less clear. Similarly environmental DNA (eDNA) studies
have hinted at significant uncharacterised genetic diversity within the order, however the relationships between
these novel haplosporidian lineages and their hosts remain largely unexplored.
In this study complementary molecular and microscopic techniques are used to characterise two novel
haplosporidian parasites infecting edible mussels Mytilus edulis in the United Kingdom, and offer insight into the
prevalence, phylogenetics and life-cycles of haplosporidian parasites.

The taxonomic distribution of the cystic fibrosis lung microbiota
Fiona Whelan1, Barb Waddell2, Saad Syed3, Martin Rusilowicz1, Harvey Rabin2, Michael Parkins2,
James McInerney1 & Michael Surette3
1

Divison of Evolution and Genomic Sciences, School of Biological Sciences, Faculty of Biology, Medicine, and Health,
University of Manchester, Manchester, UK
2
Department of Medicine, University of Calgary, Calgary, Canada
3
Department of Biochemistry and Biomedical Sciences, McMaster University, Hamilton, Canada
fiona.whelan@manchester.ac.uk
The human microbiota is the collection of microbes which live on or in the human body. Often, these communities
live in symbiosis with the host, providing beneficial behaviours such as aiding in digestion and preventing viral
infections. However, in immune-compromised individuals, such as those with cystic fibrosis (CF), these microbial
communities contribute to periodic episodes of pulmonary exacerbation, increasing morbidity and mortality in this
patient population. A more thorough understanding of the taxonomic diversity of these communities is essential for
improved clinical care of CF. Using phylogenetics and network theory, we identified differences in the taxonomic
distribution and abundance of the bacterial members of the CF lung microbiota. By comparing these distributions
during times of stability and pulmonary exacerbation, we can begin to use membership of the CF lung microbiota to
inform clinical care of this disease.
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MEETING POLICIES

The Systematics Association Council wishes to promote a diverse programme of speakers and pool of
registrants and has taken measures to encourage and support diversity. We welcome and encourage
participation by everyone in the systematics community, and welcome feedback on how best to build on
these intentions in the future.

Photography and Social Media Policy
We want to promote and spread the word about the enormous range of work going on in the Systematics
community, and we strongly encourage registrants and speakers to write about the meeting on blogs, social
media, and via other media within the following limit: please respect the wishes of speakers & poster
presenters who ask for the content of their presentations not to be shared outside of the conference.

Anti-Harassment Policy
To our knowledge, the Systematics Association has had no experience of harassment at any of their
meetings to date, and we are not anticipating a change in this. Nonetheless, we wish to be proactive in
ensuring that we make sure that we provide a welcoming environment for all and if any problems occur
that attendees are supported appropriately. Behaviour and language that are acceptable to one person
may be unwelcome and/or offensive to another. We will not tolerate harassment of conference participants
in any form. Sexist language and potentially offensive human sexual imagery is not appropriate in a
conference venue, including talks and posters. Any unwelcome conduct, verbal or physical, including when
based on an individual’s race, colour, gender, national origin, religion, age, disability, sexual orientation,
status as a parent, gender identity, or physical appearance, should be reported to Ellinor Michel, Xavier
Aubriot, Yvette Harvey or Karen Siu Ting as soon as possible. Reports do not have to be made by the
recipient of the harassment, please report any such behaviour that you encounter. All reports will be
recorded, and Council members will determine any action that needs to be taken, including the ejection of
registrants responsible for such behaviour.
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The Systematics Association is committed to furthering all aspects of systematic
biology. It organises a vigorous programme of international conferences on key themes in
systematics, including a series of major biennial conferences. The association also
supports a variety of training courses in systematics and awards grants in support of
systematics research. Membership is open to amateurs and professionals with interests in
any branch of biology, including microbiology and palaeontology. Members are generally
entitled to attend the conferences at a reduced registration rate, to apply for grants from
the Association and to receive Newsletters and mailings of information.
The Systematics Association was founded in May 1937 as the "Committee on
Systematics in Relation to General Biology" to provide a forum for the discussion of the
general theoretical and practical problems of taxonomy. An outline of the original
objectives of the Association was published in Nature 140:163 (1938).
The first of the Association’s publications, The New Systematics, edited by the late Sir
Julian Huxley, focused on new data from cytogenics, ecology and other fields. Since then
the Association has pioneered discussion on many new developments in systematics and
more than 50 Special Volumes have been published. These have included systematic
surveys of groups as diverse as haptophyte algae, tetrapods, lichens, free-living flagellates
and haematophagous insects. Other volumes have explored fields such as phylogenetic
reconstruction, systematics and conservation, genome evolution and the emergence of the
biosphere. The Association also publishes books derived from training courses and on
general aspects of systematics.

For more information, visit the SA website at http://www.systass.org
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3. If in the future your circumstances change and you no longer pay tax on your Income and Capital Gains
equal to the tax that the Systematics Association reclaims, you can cancel your declaration.
4. If you are unsure whether your membership subscriptions or donations qualify for Gift Aid tax relief, then
ask the Systematics Association or contact your local tax office for leaflet IR113 Gift Aid.
5. Please notify the Systematics Association if you change your name and address.
________________________________________________________________________________________________

STANDING ORDER - The Systematics Association
AUTHORITY
Please complete the following and return to your bank if you wish to set up a
standing order.
To: The Manager, Address of Bank or Building Society:
Instruction to your Bank or Building Society:
Please pay the sum of £20 annually on 1 June to the Systematics Association, Account No. 21539175, sort
code 40-11-18 at HSBC., P.O. Box 68, 130 New Street, Birmingham, B2 4JU.
Name of account to be debited:
Account number:
Sort Code:
Signature: _________________________________________

Date: ______/______/________

