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Introduction

The Conoidea is the most diverse of the seven superfamilies included in the order Neogastropoda [START_REF] Cunha | Neogastropod phylogenetic relationships based on entire mitochondrial genomes[END_REF][START_REF] Osca | Caenogastropod mitogenomics[END_REF][START_REF] Bouchet | Revised classification, nomenclator and typification of gastropod and monoplacophoran families[END_REF]. The conoidean snails are characterized by a venom gland, which allow their species to actively capture preys or deter predators, usually with the aid of a specialized radular system [START_REF] Dutertre | Evolution of separate predation-and defence-evoked venoms in carnivorous cone snails[END_REF]. These evolutionary novelties are hypothesized to have favored the extreme diversification of the group, which has successfully colonized the marine realm from polar regions to tropical latitudes, and from the shore to the very deep sea [START_REF] Kantor | A critical review of Antarctic Conoidea (Neogastropoda)[END_REF]. Although still debated, the origin of the group could be dated in the Early Cretaceous, Berriasian age, about 139.8-145.0 million years ago [START_REF] Murphy | Mollusca of the Cretaceous Bald Hills Formation of California: Part I[END_REF][START_REF] Kotetishvili | Biofacies characteristics of Lower Cretaceous deposits of Georgia. Cretaceous of the western Tethys[END_REF], and they diversified since into 16 extant recognized families, 382 accepted genera and more than 5,000 extant recognized species (WoRMS; [START_REF] Bouchet | Conoidea Fleming, 1822[END_REF]. Shell collectors count the Conoidea, and more precisely the family Conidae (cone snails) among their favorites for their beautiful and colored shells whereas toxicologists study their venom since the late 1970's for their potential therapeutic applications [START_REF] Prashanth | Cone snail venomics: from novel biology to novel therapeutics[END_REF].

The past century classifications of Conoidea were based solely on shell, radula and anatomical characters [START_REF] Powell | The molluscan families Speightiidae and Turridae. an evaluation of the valid taxa, both Recent and fossil, with lists of characteristics species[END_REF][START_REF] Mclean | A revised classification of the family Turridae, with the proposal of new subfamilies, genera, and subgenera from the eastern Pacific[END_REF][START_REF] Taylor | Foregut anatomy, feeding mechanisms, relationships and classification of the Conoidea (= Toxoglossa)(Gastropoda)[END_REF]see Puillandre et al. 2008 for a historical review). More recently, molecular data have helped clarifying the phylogenetic relationships within Conoidea, although most of the work focused primarily on cone snails [START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF]. [START_REF] Puillandre | Starting to unravel the toxoglossan knot: molecular phylogeny of the "turrids" (Neogastropoda: Conoidea)[END_REF] performed the first thorough molecular study on Conoidea based on partial mitochondrial (mt) and nuclear gene sequences and including a fair representation of the main clades at the family-level, later completed by [START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF]; see a summary of the resulting phylogenetic hypotheses in Fig. 1. The conclusions of the two studies emphasized the high diversity of deep lineages, recognized at the family level, and lead to the current classification in 16 families [START_REF] Bouchet | A new operational classification of the Conoidea (Gastropoda)[END_REF]: Borsoniidae, Bouchetispiridae, Clathurellidae, Clavatulidae, Cochlespiridae, Conidae, Conorbidae, Drilliidae, Horaiclavidae, Mangeliidae, Mitromorphidae, Pseudomelatomidae, Raphitomidae, Strictispiridae, Terebridae, and Turridae. However, despite these seminal works, phylogenetic relationships among these families remain largely unresolved, and the monophyly of some of them is controversial.

Mitochondrial genomes have been used with success to reconstruct phylogenetic relationships in different molluscan groups, including Polyplacophora [START_REF] Irisarri | Molecular phylogeny of Acanthochitonina (Mollusca: Polyplacophora: Chitonida): three new mitochondrial genomes, rearranged gene orders and systematics[END_REF], Cephalopoda [START_REF] Kawashima | The complete mitochondrial genomes of deep-sea squid (Bathyteuthis abyssicola), bob-tail squid (Semirossia patagonica) and four giant cuttlefish (Sepia apama, S. latimanus, S. lycidas and S. pharaonis), and their application to the phylogenetic analysis of Decapodiformes[END_REF][START_REF] Strugnell | Whole mitochondrial genome of the Ram's Horn Squid shines light on the phylogenetic position of the monotypic order Spirulida (Haeckel, 1896)[END_REF]Uribe and Zardoya, 2017), and Bivalvia [START_REF] Glöckner | The mitochondrial genome of Arctica islandica; phylogeny and variation[END_REF][START_REF] Williams | Curious bivalves: Systematic utility and unusual properties of anomalodesmatan mitochondrial genomes[END_REF]. Within Gastropoda, mt genomes have been used to reconstruct the phylogenetic relationships within the main clades: Neritimorpha (Uribe et al., 2016a), Vetigastropoda [START_REF] Lee | Eight new mitogenomes for exploring the phylogeny and classification of Vetigastropoda[END_REF]Uribe et al., 2016b;Uribe et al., 2017b), Heterobranchia [START_REF] White | Ten new complete mitochondrial genomes of pulmonates (Mollusca: Gastropoda) and their impact on phylogenetic relationships[END_REF][START_REF] Sevigny | The mitochondrial genomes of the Nudibranch Mollusks, Melibe leonina and Tritonia diomedea, and their impact on Gastropod phylogeny[END_REF], and Caenogastropoda [START_REF] Cunha | Neogastropod phylogenetic relationships based on entire mitochondrial genomes[END_REF][START_REF] Osca | Caenogastropod mitogenomics[END_REF]. Within Caenogastropoda, phylogenetic inference based on mitogenomes has proven to be particularly effective at the subgeneric (Abalde et al., 2017a;Abalde et al., 2017b) and the generic (Uribe et al., 2017a;[START_REF] Wang | Sequencing of the complete mitochondrial genomes of eight freshwater snail species exposes pervasive paraphyly within the Viviparidae family (Caenogastropoda)[END_REF]) levels, showing less efficiency at more inclusive taxonomic levels [START_REF] Cunha | Neogastropod phylogenetic relationships based on entire mitochondrial genomes[END_REF][START_REF] Osca | Caenogastropod mitogenomics[END_REF] mostly due to saturation and long branch attraction biases, but also in some instances associated to limited taxon sampling. As of January 2018, the mt genomes available in GenBank (https://www.ncbi.nlm.nih.gov) represented seven conoidean families: Conidae, Borsoniidae, Mangeliidae, Clathurellidae, Clavatulidae, Terebridae, and Turridae. These sequence data covered less than half of the currently recognized families within Conoidea, and therefore, our primary goal was to sequence additional mitogenomes in order to increase the family coverage and better represent the diversity of the group. The new taxon sampling was aimed at improving resolution of phylogenetic relationships, and thus, providing a robust framework for further evolutionary studies of the group.

Materials and methods

Samples and DNA extraction

The list of samples analyzed in this study is provided in Table 1. All newly sequenced samples were collected during two expeditions of the Muséum National d'Histoire Naturelle (Paris), namely Atimo Vatae (Madagascar, 2011) and Papua Niugini (Papua New Guinea, 2012) (expeditions.mnhn.fr). Specimens out of the shell [START_REF] Galindo | Using microwaves to prepare gastropods for DNA barcoding[END_REF] were stored in 99% ethanol. DNA was isolated from 30-60 mg of muscle from the foot following a standard phenol-chloroform extraction [START_REF] Sambrook | Molecular cloning: a laboratory manual[END_REF].

PCR amplification and sequencing

Fragments of the mt cox1 gene were amplified by standard PCR (reaction conditions described in Uribe et al. 2017a) using universal primers [START_REF] Folmer | DNA primers for amplification of mitochondrial cytochrome c oxidase subunit I from diverse metazoan invertebrates[END_REF] and sequenced by the Sanger method. The new sequences were used to design specific primers (see the complete list in Suppl. Mat 1), which were combined with previously published cox3 (forward), rrnL (forward and reverse), and trnF (reverse) primers (Uribe et al., 2017a) to amplify by long-PCR reactions the complete or nearly complete (without control region) mt genomes in several overlapping fragments (Table 1). The long-PCR reaction protocol and profiles are described by Uribe et al. (2017a).

The long-PCR products were purified by ethanol precipitation. The overlapping fragments from the same mt genome were pooled together in equimolar concentrations and subjected to massive parallel sequencing. For each mt genome, a separate indexed library was constructed using the NEXTERA XT DNA library prep kit (Illumina, San Diego, CA, USA) and run in an Illumina MiSeq platform (v.2 chemistry; 2 x 150 paired-end) at Sistemas Genómicos (Valencia, Spain). Only in one case (sample MNHN-IM-2013-9848, Otitoma sp), the Ion-Torrent platform at Service de Systématique Moléculaire (UMS 2700 CNRS-MNHN, Paris, France) was used to complete the corresponding mt genome.

Genome assembly and annotation

The reads corresponding to the different PCR-amplified mt genomes were sorted using the library indices. Assembly of the mt genomes was performed using the TRUFA webserver [START_REF] Kornobis | TRUFA: a user-friendly web server for de novo RNA-seq analysis using cluster computing[END_REF]. Briefly, removal of adapters, read trimming, and quality check were performed using SeqPrep [START_REF] John | SeqPrep[END_REF], FastQC v. 0.10.1 [START_REF] Andrews | FastQC[END_REF], and PRINSEQ v. 0.20.3 [START_REF] Schmieder | Quality control and preprocessing of metagenomic datasets[END_REF] programs, respectively, with default parameters. The de novo assemblies were carried out using Trinity r2012-06-08 [START_REF] Grabherr | Trinity: reconstructing a full-length transcriptome without a genome from RNA-Seq data[END_REF], and searching for contigs with a minimum length of 3 kb.

To overlap the assembled contigs and measure the mean depth of coverage of each mt genome, we used the methods described in Uribe et al. (2017a).

The new mt genomes were annotated using the MITOS [START_REF] Bernt | MITOS: improved de novo metazoan mitochondrial genome annotation[END_REF] webserver. The annotated 13 mt protein-coding genes were further corroborated by

identifying the corresponding open reading frames using the invertebrate mt genetic code. The two ribosomal RNA (rRNA) genes were identified by sequence comparison with other reported gastropod mt genomes, and assumed to extend to the boundaries of adjacent genes [START_REF] Boore | Sequencing and comparing whole mitochondrial genomes of animals[END_REF]. The transfer RNA (tRNA) genes were further identified with tRNAscan-SE 1.21 [START_REF] Schattner | The tRNAscan-SE, snoscan and snoGPS web servers for the detection of tRNAs and snoRNAs[END_REF], which infers cloverleaf secondary structures (with a few exceptions that were determined manually).

Sequence alignment

The 13 protein coding and two rRNA genes of the complete or nearly complete mt genomes were aligned with orthologous genes of conoidean mt genomes available in GenBank (Table 1). Mitogenomes from closely related neogastropod groups [START_REF] Cunha | Neogastropod phylogenetic relationships based on entire mitochondrial genomes[END_REF][START_REF] Osca | Caenogastropod mitogenomics[END_REF] were downloaded from GenBank and used as outgroups:

Amalda northlandica (Olivoidea), Babylonia areolata (Muricoidea: Babyloniidae),

Rapana venosa (Muricoidea: Muricidae), Columbella adansoni (Buccinoidea:

Columbellidae), Nassarius reticulatus (Buccinoidea: Nassariidae), and Galeodea echinophora (Tonnoidea). Two concatenated matrices were constructed, one with protein coding plus rRNA genes at the nucleotide level (NT) and the other with protein coding genes at the amino acid level (AA). In order to construct these datasets, the nucleotide sequences of each of the protein coding and rRNA genes were aligned separately. The alignment of the nucleotide sequences of the protein coding genes was guided by the alignment of the deduced amino acid sequences in Translator X [START_REF] Abascal | TranslatorX: multiple alignment of nucleotide sequences guided by amino acid translations[END_REF] using MAFFT v5 [START_REF] Katoh | MAFFT version 5: improvement in accuracy of multiple sequence alignment[END_REF]. The nucleotide sequences of each of the rRNA genes were aligned using MAFFT v7 server [START_REF] Katoh | MAFFT online service: multiple sequence alignment, interactive sequence choice and visualization[END_REF] with default parameters. All poorly aligned sites were removed using GBlocks, v.0.91b [START_REF] Castresana | Selection of conserved blocks from multiple alignments for their use in phylogenetic analysis[END_REF] with the following settings: minimum sequence for flanking positions: 85%; maximum contiguous non-conserved positions: 8; minimum block length: 10; gaps in final blocks: no.

Phylogenetic analyses

Phylogenetic relationships within superfamily Conoidea were inferred using maximum likelihood (ML; [START_REF] Felsenstein | Evolutionary trees from DNA sequences: a maximum likelihood approach[END_REF] and Bayesian inference (BI; [START_REF] Huelsenbeck | MRBAYES: Bayesian inference of phylogenetic trees[END_REF]. The phylogenetic analyses of the NT matrix were conducted using IQ-TREE v1.6.1 [START_REF] Nguyen | IQ-TREE: a fast and effective stochastic algorithm for estimating maximum-likelihood phylogenies[END_REF] for ML and MrBayes v3.1.2 [START_REF] Ronquist | MrBayes 3: Bayesian phylogenetic inference under mixed models[END_REF] for BI. The unpartitioned best-fit models of nucleotide substitution were identified using IQ-TREE Model Selection [START_REF] Trifinopoulos | W-IQ-TREE: a fast online phylogenetic tool for maximum likelihood analysis[END_REF] using +R option (FreeRate model) that generalizes the +G model by relaxing the assumption of Gamma-distributed rates. ML searches were run using a combination of rapid hillclimbing approaches and the stochastic perturbation method with 1,000 ultrafast bootstraps (UFB). The UFB values < 70%, between 70-94%, and ≥ 95% were considered to indicate non-significant, moderate, and high statistical support, respectively [START_REF] Minh | Ultrafast approximation for phylogenetic bootstrap[END_REF]. The MrBayes analysis was run with four simultaneous Markov chains for six million generations, sampling every 1,000 generations, and discarding the first 25% generations as burn-in (as judged by plots of ML scores and low SD of split frequencies) to prevent sampling before reaching stationarity. Two independent runs were performed to increase the chance of adequate mixing of the Markov chains and of detecting failure to converge. Node support in the BI analysis was assessed based on Bayesian Posterior Probabilities (BPP); values < 0.90, between 0.90-0.94, and ≥0.95 were considered to indicate non-significant, moderate, and high statistical support, respectively. Additionally, a BI analysis was conducted with PhyloBayes [START_REF] Lartillot | PhyloBayes MPI: phylogenetic reconstruction with infinite mixtures of profiles in a parallel environment[END_REF] using the AA matrix, with two independent MCMC chains until convergence, sampling every cycle, and without constant sites (-dc-option) using the site-heterogeneous mixture CAT model [START_REF] Lartillot | A Bayesian mixture model for across-site heterogeneities in the amino-acid replacement process[END_REF], which is helpful in ameliorating the well-known long branch attraction (LBA) bias [START_REF] Felsenstein | Cases in which parsimony or compatibility methods will be positively misleading[END_REF]. Convergence of analyses was checked a posteriori using the convergence tools implemented in PhyloBayes (maxdiff < 0.125, maximum discrepancy < 0.1 and effective size > 100).

Node support was assessed based on BPP.

Results

Twenty complete or nearly complete (without control region) mt genomes were newly sequenced and assembled, representing ten conoidean families. The length, the presence of rearrangements, the GenBank accession number, the number of reads and the mean depth of coverage for each mt genome are provided in Table 1. Most mt genomes were amplified typically in two or three overlapping fragments (see primer information in Suppl. Mat. 1). The Illumina MiSeq sequencing generated a total of 1,305,206 reads.

For one sample (Otitoma sp., MNHN-IM-2013-9848), the Illumina sequencing was complemented with IonTorrent technology, adding 12,689 reads to the final assembly for a total of 28,966 reads and a mean depth of coverage of 240x (Table 1). Of the remaining mt genomes, those of Gemmuloborsonia moosai and Pinguigemmula sp.

received the minimum (23,023 and 148x) and maximum (157,709 and 1,557x) reads and mean depth of coverage, respectively (Table 1).

Mitogenomic organization

Most of the conoidean mitogenomes share the same gene order, where all genes are disposed in the major strand, with the exception of the trnM, trnY, trnC, trnW trnQ, trnG, trnE gene cluster (MYCWQGE) and the trnT gene (see Conoidea consensus order Fig. 2a). Three events of gene rearrangement were detected: (1) the mt genomes of (Fig. 2d). The remaining features of each mt genome (stop and start codons, overlapping genes, intergenic non-coding regions and encoding strands) are provided in Suppl. Mat.

2.

Phylogenetic relationships

The ML (-lnL = 24.87648; using GTR+R7+F model) and BI (-lnL = 24.66123 for run 1; -lnL = 24.66121 for run 2; using GTR+I+G model) analyses using the NT dataset (13,014 positions; matrix available in Suppl. Mat. 3) provided almost identical topologies, which only differed in the relative position of Fusiturris similis (Clavatulidae) (see yellow inset in Fig. 3). The monophyly of the Conoidea was recovered with maximal support. The phylogenetic tree recognized two strongly supported main linages, hereinafter referred to as Clade A and Clade B, respectively (Fig. 3), Clade A included the families Clavatulidae, Turridae s.s., Terebridae, Horaiclavidae, Drilliidae, Pseudomelatomidae and Cochlespiridae (Fig. 3). were grouped together with moderate to high statistical support (Fig. 3). The BI analysis supported with maximal BPP a sister group relationship between lineages 1 and 2 and between lineages 3 and 4+5 (Fig. 3). The phylogeny reconstructed using the AA matrix (3,648 positions long) and the CAT-GTR model, converged at ten million of generations (maxdiff: 0.0666 and meandiff: 0.0052). The reconstructed tree also recovered the monophyly of Conoidea as well as Clade A and Clade B (see Suppl. Mat. 4). Internal phylogenetic relationships within both clades were compatible with the NT-based tree but largely unresolved.

Discussion

The primers anchoring in cox3, rrnL, and trnF genes ( The gene order determined in most of the newly sequenced mt genomes conformed to the consensus genome organization of the Caenogastropoda [START_REF] Osca | Caenogastropod mitogenomics[END_REF], including previously reported Conoidea. Three alternative gene orders (two of them not previously reported) were found and were limited to translocations of tRNA genes, the most common mobile elements in the mt genome [START_REF] Boore | Animal mitochondrial genomes[END_REF]. One rearrangement, involving the translocation of trnS (tca) to the 5' end of the cob gene is shared by Fusiturris [START_REF] Cunha | Neogastropod phylogenetic relationships based on entire mitochondrial genomes[END_REF], Clavatula, Clionella, and Anguloclavus, suggesting that it occurred in the common ancestor of these genera and could be considered a molecular synapomorphy, which is in full agreement with the recovered (highly supported) clade in the phylogeny. The translocation of the trnF gene in the mt genome of Gemmuloborsonia moosai could be linked to the well-known instability associated to genes adjacent to control regions [START_REF] Gissi | Evolution of the mitochondrial genome of Metazoa as exemplified by comparison of congeneric species[END_REF][START_REF] Mauro | Life-history evolution and mitogenomic phylogeny of caecilian amphibians[END_REF]. The KARNI cluster is generally conserved across distant classes of mollusks including Polyplacophora [START_REF] Irisarri | Molecular phylogeny of Acanthochitonina (Mollusca: Polyplacophora: Chitonida): three new mitochondrial genomes, rearranged gene orders and systematics[END_REF], Cephalopoda [START_REF] Yokobori | Long-term conservation of six duplicated structural genes in cephalopod mitochondrial genomes[END_REF], and within the Gastropoda, in Neomphalina [START_REF] Nakagawa | Allying with armored snails: the complete genome of gammaproteobacterial endosymbiont[END_REF], Vetigastropoda [START_REF] Lee | Eight new mitogenomes for exploring the phylogeny and classification of Vetigastropoda[END_REF]Uribe et al., 2016b;Uribe et al., 2017b), Neritimorpha [START_REF] Castro | The phylogenetic position of Neritimorpha based on the mitochondrial genome of Nerita melanotragus (Mollusca: Gastropoda)[END_REF][START_REF] Arquez | Sequence and comparison of mitochondrial genomes in the genus Nerita (Gastropoda: Neritimorpha: Neritidae) and phylogenetic considerations among gastropods[END_REF]Uribe et al., 2016a) and several Caenogastropoda [START_REF] Osca | Caenogastropod mitogenomics[END_REF]. However, at least two gene rearrangements broke up this cluster in the mt genome order of Cochlespira sp.: first, either the whole cluster except the trnI gene or without both the trnI and trnN genes was translocated from the 3' end of the cox3 gene to the 3' end of the nad3 gene; then, the trnN gene was secondarily translocated to the 5' end of the trnK gene. The alteration of the KARNI cluster has been also reported in several Gastropoda such as Turbinidae (Lunella, Bolma, and Astralium; [START_REF] Williams | The complete mitochondrial genome of a turbinid vetigastropod from MiSeq Illumina sequencing of genomic DNA and steps towards a resolved gastropod phylogeny[END_REF][START_REF] Lee | Eight new mitogenomes for exploring the phylogeny and classification of Vetigastropoda[END_REF]Uribe et al., 2016b), Fissurellidae (Diodora and Fissurella; Uribe et al., 2016b), Haliotoidea (Haliotis;[START_REF] Maynard | Mitochondrial DNA sequence and gene organization in the Australian blacklip abalone Haliotis rubra (Leach)[END_REF], and in other mollusks such as Chaetodermomorpha (Scutopus; [START_REF] Osca | The complete mitochondrial genome of Scutopus ventrolineatus (Mollusca: Chaetodermomorpha) supports the Aculifera hypothesis[END_REF]. Thus far, phylogenetic analyses based on mt genomes focused primarily either on a single family within the Conoidea, the Conidae (Abalde et al., 2017a;Abalde et al., 2017b;Uribe et al., 2017a), or, on the contrary, at a more inclusive taxonomic level, on the relative position of Conoidea within the Neogastropoda [START_REF] Cunha | Neogastropod phylogenetic relationships based on entire mitochondrial genomes[END_REF]. Our study is the first filling the gap in between by specifically targeting the relationships at the family level within the Conoidea. For that, we focused on ensuring broad taxon coverage of the diversity of the superfamily, and sequenced 20 new mt genomes, representing 10 different families, which combined with available mt genomes from GenBank, allowed us to cover 80% of the currently accepted families of Conoidea.

However, for some of the families we had only one genus as representative, which impeded us to test their monophyly. This is not trivial as the conoidean families are highly diverse, and it is challenging the definition of all their members. In fact, in our phylogenetic analyses, some of the families with more than one genus resulted nonmonophyletic. Therefore, the present phylogeny needs to be treated as ongoing and will need in the future to be completed with many more genera per family. The monophyly of Conoidea was previously recovered using the concatenation of partial gene sequences with moderate to strong statistical support [START_REF] Puillandre | Starting to unravel the toxoglossan knot: molecular phylogeny of the "turrids" (Neogastropoda: Conoidea)[END_REF][START_REF] John | SeqPrep[END_REF]. Here, it is further confirmed with maximal support in both the NT (UFB=100 /BPP=1) and AA (BPP=1) phylogenetic analyses. Within the Conoidea, the two main clades, designated as Clade A and Clade B following [START_REF] Puillandre | Starting to unravel the toxoglossan knot: molecular phylogeny of the "turrids" (Neogastropoda: Conoidea)[END_REF], and named Turroidea and Conoidea, respectively, by [START_REF] Tucker | Systematic classification of recent and fossil conoidean gastropods: with keys to the genera of cone shells[END_REF], were also recovered here with strong (UFB=98/BPP=1 with the NT matrix and BPP=0.95

with the AA matrix) and maximal support, respectively. In general, and not surprisingly as both studies are based on mitochondrial data only, our analyses are congruent with the phylogenetic relationships obtained within Clade A and Clade B by [START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF], but clearly improving the statistical support of many of the internal nodes, and thus increasing the resolution of the overall tree. Most contradictions between our tree and published trees [START_REF] Puillandre | Starting to unravel the toxoglossan knot: molecular phylogeny of the "turrids" (Neogastropoda: Conoidea)[END_REF][START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF]) concern previously unsupported relationships; only the few supported contradictions between our and previous phylogenies are discussed in detail below. Within Clade A, the genus Cochlespira (Cochlespiridae), here grouped with the newly sequenced taxa Marshallena in the NT-based phylogenetic analyses, is sister to the remaining Conoidea, a relationship already found by [START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF].

Marshallena is a deep-water genus from the Indo Pacific, initially assigned to Turriculinae and Cochlespirinae in older classifications [START_REF] Powell | The molluscan families Speightiidae and Turridae. an evaluation of the valid taxa, both Recent and fossil, with lists of characteristics species[END_REF][START_REF] Taylor | Foregut anatomy, feeding mechanisms, relationships and classification of the Conoidea (= Toxoglossa)(Gastropoda)[END_REF][START_REF] Bouchet | Classification and nomenclator of gastropod families[END_REF], and more recently tentatively included in Horaiclavidae [START_REF] Bouchet | A new operational classification of the Conoidea (Gastropoda)[END_REF]. Our results favor the close relationship of Marshallena and Cochlespiridae. However, these two lineages show relatively long branches and their sister group relationship could be a LBA artifact [START_REF] Felsenstein | Cases in which parsimony or compatibility methods will be positively misleading[END_REF]. In fact, this sister group relationship is not recovered in the AA-based phylogenetic analysis using the CAT model (site-heterogeneous mixture), which is recognized as a better model to ameliorate LBA artifacts [START_REF] Lartillot | Suppression of long-branch attraction artefacts in the animal phylogeny using a site-heterogeneous model[END_REF][START_REF] Philippe | Phylogenomics revives traditional views on deep animal relationships[END_REF][START_REF] Irisarri | Molecular phylogeny of Acanthochitonina (Mollusca: Polyplacophora: Chitonida): three new mitochondrial genomes, rearranged gene orders and systematics[END_REF]. Discerning whether Cochlespira (Cochlespiridae) and Marshallena are sister lineages or not awaits future phylogenetic studies with a denser sampling of the related Pseudomelatomidae received moderate to high support. In [START_REF] Bouchet | A new operational classification of the Conoidea (Gastropoda)[END_REF], several taxa within Clade A were tentatively attributed to a particular family, based on the molecular tree obtained by [START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF]. However, our results raise serious doubts about some of these assignations. According to our results, Gemmuloborsonia is not closely related to Clavatulidae, but more likely to Turridae and Terebridae;

Lucerapex does not cluster with Turridae but it is closely related to Gemmuloborsonia;

and Leucosyrinx is sister to Splendrillia (Drilliidae) with strong support, and thus cannot be assigned to Pseudomelatomidae without making this taxon paraphyletic.

Finally, the relative phylogenetic position of Fusiturris similis could not be confidently resolved beyond determining its close affinity to Anguloclavus and Clavatulidae. This species was sister to Clavatula and Clionella in the ML analysis, which would confirm its assignation to Clavatulidae by [START_REF] Bouchet | A new operational classification of the Conoidea (Gastropoda)[END_REF], but sister to Anguloclavus (Horaiclavidae) in both (NT and AA) BI analyses. Given the shell variability in both

Clavatulidae and Horaiclavidae, it is difficult to determine to which family Fusiturris would be more similar. Furthermore, the radula of Fusiturris is unique in Conoidea [START_REF] Powell | The molluscan families Speightiidae and Turridae. an evaluation of the valid taxa, both Recent and fossil, with lists of characteristics species[END_REF], and does not match neither the ones of the Clavatulidae nor the one of the Horaiclavidae Clade B showed poor resolution in the deeper nodes, similar to previously published phylogenetic analyses based on concatenated partial gene sequences [START_REF] Puillandre | Starting to unravel the toxoglossan knot: molecular phylogeny of the "turrids" (Neogastropoda: Conoidea)[END_REF][START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF]. However, this lack of resolution was rather evident in the ML and AA BI analyses but not in the NT BI analysis, which rendered maximal support for a sister relationship between Mitromorpha (Mitromorphidae) and clade including Raphitomidae + Mangellidae and between Glyphostoma (Clathurellidae) and a clade including Borsoniidae and paraphyletic Conidae. Both Mitromorpha and Glyphostoma showed relatively long branches and were the only representatives of their corresponding families, so their relative phylogenetic positions should be interpreted with caution and as tentative (the families Mitromorphidae, Raphitomidae, and Mangeliidae were also found closely related in [START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF]. The genus Profundiconus did not group with other Conidae but instead was placed as sister to

Borsoniidae with high support in the NT (ML and BI) analyses, and as sister to

Mitromorphidae with low support in the AA phylogenetic analysis. A recent phylogenetic analysis also based on mt genomes and focusing on the Conidae (Uribe et al., 2017a), recovered this family as a monophyletic group with high support, placing

Profundiconus as sister to all remaining Conidae. However, the sampling of other conoidean families in this study was too limited to thoroughly test the monophyly of the cone snails and set definitively the controversy. In other studies [START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF][START_REF] Kantor | A new lineage of Conoidea (Gastropoda: Neogastropoda) revealed by morphological and molecular data[END_REF] with denser taxon sampling but based on partial gene sequences, the monophyly of the Conidae was not supported, except in the Bayesian tree of [START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF], in which the posterior probability was 0.97. The genus Profundiconus includes species that live exclusively in the deep sea and show a typical cone-shape shell. Therefore, it was considered until now a true member of the Conidae. Pending further confirmation, our results would thus suggest that the cone shell shape, distinctive of the Conidae and used until now as a synapomorphy to recognize the members of these well-known seashell group, would be present in two divergent lineages, either evolving in the ancestor of the Conidae + Borsoniidae clade, and then lost secondarily in the Borsoniidae, or appearing twice independently during the evolutionary history of Conoidea. Discerning between these alternative hypotheses requires a denser taxon sampling, especially for the Borsoniidae, whose monophyly, here highly supported, was actually not supported in [START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF].

Conclusions

With mitogenomes available for 80% of the valid families of Conoidea, we proposed here the most complete and resolved phylogenetic tree for the group at the family level to date. However, several of the families were represented by a single genus and others resulted non-monophyletic. Hence, the need of completing the present phylogeny with a more thorough sampling at the genus level in the future. Most of the phylogenetic relationships recovered here are congruent with previously published hypotheses, and received stronger statistical support. However, the relative phylogenetic position of Fusiturris with regards to Anguloclavus (Horaicalvidae) and Clavatulidae awaits final resolution. Additionally, striking results further emerged such as e.g., the potential close relationship of the Cochlespira and Marshallena, Splendrillia and Leucosyrinx, Gemmuloborsonia and Lucerapex, and the non-monophyly of the cone snails due to the sister group relationship of Profundiconus and Borsoniidae. The sequencing of mt genomes, if not resolving the entire conoidean tree, helps providing a tentative backbone, which needs to be further confirmed and resolved using nuclear sequence data. In the past, nuclear genes have been difficult to amplify and sequence compare to mtDNA but this is drastically changing in recent years with new available technology such as exon-capture techniques [START_REF] Bi | Transcriptome-based exon capture enables highly cost-effective comparative genomic data collection at moderate evolutionary scales[END_REF][START_REF] Hugall | An exoncapture system for the entire class Ophiuroidea[END_REF][START_REF] Bragg | Exon capture phylogenomics: efficacy across scales of divergence[END_REF], which are particularly promising for non-model systems and broad divergences. The increase in sequence data needs to be accompanied in parallel by a denser taxonomic coverage. This later issue is not the least: obtaining representatives of all the known conoidean families (and of sufficient genera to test their monophyly) in good preservation conditions for its use with new genome-scale techniques is already an important challenge, which will become cumbersome in the near future given the potential high rate of discovery of unknown lineages in the group, especially in the deep-sea, as the case of the family Bouchetispiridae tends to suggest.
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Phylogenetic tree based on the 13 mitochondrial protein-coding genes analyzed at the amino acid level with the CAT+GTR model in PhyloBayes. Branch support is shown as Bayesian posterior probabilities (BPP). The nodes with BPP values below 0.95 are not shown. Scale bar indicates the number of substitutions/site. The grey color in the tree indicates outgroup taxa. 

  Clionella kraussii and Clavatula tripartita (Clavatulidae), and of the two Anguloclavus species (Horaiclavidae) showed a translocation of the trnS (tca) gene from the 3' end to the 5' end of the cob gene (in yellow, Fig.2b);(2) the mt genome of Gemmuloborsonia moosai (Clavatulidae?) shows a translocation of the trnF gene from the 3' end of the nad5 gene to the 5' end of the nad4L gene (Fig.2c); and (3) the most conspicuous change occurred in the mt genome of Cochlespira sp. (Cochlespiridae) affecting the relative position and order of the trnK, trnA, trnR, trnN, and trnI (KARNI) gene cluster

  taxa. With regards to the remaining taxa within Clade A, our results confirm the presence of three main lineages as already suggested in Puillandre et al. (2011): Splendrillia (Drilliidae) + Pseudomelatomidae, Oxymeris (Terebridae) + Turridae, and Anguloclavus (Horaiclavidae) + Clavatulidae (here further reinforced by the sharing of a specific mt genome rearrangement and by an amino acid insertion in the ATPase 6 protein after position 42; see Suppl. Mat. 5). The first two clades were also strongly supported by the AA-based phylogenetic analysis. A sister group relationships of Oxymeris + Turridae and Anguloclavus + Clavatulidae to the exclusion of Splendrillia +

127

  Alignment showing the beginning of the atp6 gene in different species of Conoidea. An insertion of three nucleotides (one amino acid in the open reading frame) is found at position 127 in several species from the same clade in the reconstructed phylogeny. The inserted codon translates into Proline in Clionella kraussii, Clavatula tripartitato, and Fusiturris similis, and into Alanine in the two species of Anguloclavus.

  1. Summary of the two published phylogenetic trees of the conoidean snails. A:[START_REF] Puillandre | Starting to unravel the toxoglossan knot: molecular phylogeny of the "turrids" (Neogastropoda: Conoidea)[END_REF]; B:[START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF]. All nodes with Posterior Probability < 0.95 were collapsed. The asterisk highlights a family described by[START_REF] Kantor | A new lineage of Conoidea (Gastropoda: Neogastropoda) revealed by morphological and molecular data[END_REF] closely related with Mitromorphidae, not included in[START_REF] Puillandre | The dragon tamed? A molecular phylogeny of the Conoidea (Gastropoda)[END_REF]. Figure 2. Gene orders of conoidean mt genomes. The protein-coding genes are in blue, the rRNAs in red, the tRNAs in black, and the control region (CR) in grey. The genes encoded in the major and minor strands are in top and bottom positions, The red inset indicates a tRNA gene order rearrangement, which is a synapomorphy of the corresponding clade. The red and blue asterisks represent the relative position in the tree of tRNA gene rearrangements C and D of Fig. 2, respectively. Numbers at nodes are support values for ML (UFB > 70)/BI (BPP > 0.90). The grey color in the tree applies to outgroup taxa. Scale bar indicates the number of substitutions/site. Shells A-S correspond to the samples included in the analyses (vouchers inTable 1), only the B and E shells do not correspond to a sequenced sample but to a conspecific specimen. A. Clionella kraussii, B. Fusiturris similis, C. Anguloclavus sp. 1, D. Pinguigemmula sp., E. Oxymeris dimidiata, F. Gemmuloborsonia moosai, G. Lucerapex sp., H. Splendrillia sp. 1, I. Leucosyrinx sp.. J. Inquisitor sp., K. Cochlespira sp., L. Marshallena sp., M. Conasprella wakayamaensis, N. Bathytoma punicea, O. Profundiconus teramachii, P. Glyphostoma sp., Q. Benthomangelia sp. 1, R. Typhlosyrinx sp., and S. Mitromorpha fischeri.

respectively. The translocations are indicated in yellow, each arrow corresponding to an independent event. The numbers 1 and 2, below the trnL genes, correspond to the anticodons (cta) and (tta) respectively. The numbers 1 and 2, over the trnS genes, correspond to the anticodons (tca) and (agc) respectively. Figure 3. Phylogenetic relationships of the Conoidea based on complete mt genomes based on protein coding genes and rRNAs. The reconstructed ML phylogram is shown. The yellow inset indicates the alternative topology found in BI analyses.

Table 1 .

 1 Mitogenomes analyzed in this study. Complete mt genomes are indicated with an asterisk (*). The length of each mt genome is indicated in base pairs (bp). The NCBI accession number of each mt genome, as well as the number of total reads (No. Reads) with its corresponding mean depth of coverage (X) are also indicated. In parenthesis the number of the reads from IonTorrent technology are shown. The crosses ( †) indicate samples with shell picture (either the actual specimen used for sequencing or, when a voucher number is not indicated, a conspecific one) in Fig.2. Long and short PCR primers used to amplify all mitochondrial genomes. The primers named Cdeacox3F, CdeaPheR, Cdea16sF, and Cdea16sR were taken fromUribe et al. (2017a) Main features of each mitochondrial genome. Beginning and end of each gene, lenght of each gene, intergenic non-coding regions, coding strand ("+" major and "-" minor), and start and stop codon of each protein-coding gene.Toxicochlespira sp.

	1
	1
	1
	1
	0.3

Acknowledgements

The newly sequenced material originates from two MNHN expeditions, conducted in the context of the ''Our Planet Reviewed" programme with Pro-Natura International (ATIMO VATAE to South Madagascar in partnership with Université de Tuléar; PAPUA NIUGINI 2012 to Papua New Guinea, in partnership with University of Papua New Guinea and the National Fisheries College). The organizers thank the Total Foundation, Prince Albert II of Monaco Foundation, Stavros Niarchos Foundation, Fondation EDF, Vinci Entrepose Contracting and Richard Lounsbery Foundation for their support to these expeditions. We are indebted to Barbara Buge, José Utge, Agnès Dettaï and Laetitia Aznar-Cormano (MNHN, Paris), and Samuel Abalde (MNCN, Madrid) for technical assistance in the laboratory. We are grateful to Jesús Marco and Aida Palacios, who provided access to the supercomputer Altamira at the Institute of Physics of Cantabria (IFCA-CSIC), and member of the Spanish Supercomputing Network, for performing phylogenetic analyses. This work was supported by the Spanish Ministry of Science and Innovation (CGL2013-45211-C2-2-P and CGL2016-75255-C2-1-P to RZ; BES-2011-051469, EEBB-I-15-10150 and EEBB-I-14-08866 to JEU), by the ''Service de Systématique Moléculaire" (UMS 2700 CNRS-MNHN), by the ATM (''Action transversal du Muséum") Emergences of the MNHN and by the project CONOTAX (funded by the French Agence Nationale de la Recherche, France; ANR-13-JSV7-0013-01 to NP). The access of JEU to the MNHN invertebrate collections and facilities was funded by the EU Synthesis Project.