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Listeria ilorinensis sp. nov. isolated from cow milk cheese in Nigeria
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During microbial assessment of cow milk cheese products in the city of Ilorin, Nigeria, a Listeria-like isolate was detected which could not be assigned to any known species. Wholegenome sequence analyses against all currently known 26 Listeria species confirmed that this isolate constitutes a new taxon within the Listeria genus, with highest similarity to Listeria costaricensis (average nucleotide identity BLAST of 82.66%, in silico DNA-DNA hybridization of 28.3%). Phenotypically, it differs from L. costaricensis by the inability to ferment D-sucrose, L-fucose and starch. The absence of haemolysis and Listeria pathogenic islands suggest that this novel species is not pathogenic for humans and animals. The name Listeria ilorinensis sp. nov. is proposed, with the type strain CLIP 2019/01311 T (=CIP 111875 T = DSM 111566 T ).

Main text

The genus Listeria is a member of the phylum Bacillota, consisting of Gram-positive, low G+C content, oxidase-negative and typically catalase-positive rod-shaped bacteria [START_REF] Bergey | Bergey's Manual of Systematic Bacteriology[END_REF].

Currently, 26 species have been described, 18 of which reported only in the last decade, as a result of the increasing use of genomics in taxonomic classification. Two major groups can be distinguished [START_REF] Orsi | Characteristics and distribution of Listeriaspp., including Listeria speciesnewly described since 2009[END_REF][START_REF] Chiara | Comparative genomics of Listeria sensu lato: Genus-wide differences in evolutionary dynamics and the progressive gain of complex, potentially pathogenicity-related traits through lateral gene transfer[END_REF]: (i) Listeria sensu stricto, comprising 9 species (L. monocytogenes [START_REF] Pirie | The genus Listerella Pirie[END_REF], L. innocua [START_REF] Seeliger | Apathogene listerien: L. innocua sp.n. Zentralblatt für Bakteriol Mikrobiol und Hyg 1 Abt Orig[END_REF], L. welshimeri [START_REF] Rocourt | Listeria welshimeri sp. nov. and Listeria seeligeri sp. nov[END_REF], L. seeligeri [START_REF] Rocourt | Listeria welshimeri sp. nov. and Listeria seeligeri sp. nov[END_REF], L. ivanovii [START_REF] Seeliger | Listeria ivanovii sp. nov[END_REF], L. marthii [START_REF] Graves | Listeria marthii sp. nov., isolated from the natural environment, Finger Lakes National Forest[END_REF], L. cossartiae [START_REF] Carlin | Listeria cossartiae sp. nov., Listeria immobilis sp. nov., Listeria portnoyi sp. nov. and Listeria rustica sp. nov., isolated from agricultural water and natural environments[END_REF], L. farberi [START_REF] Carlin | Listeria cossartiae sp. nov., Listeria immobilis sp. nov., Listeria portnoyi sp. nov. and Listeria rustica sp. nov., isolated from agricultural water and natural environments[END_REF] and L. immobilis [START_REF] Carlin | Listeria cossartiae sp. nov., Listeria immobilis sp. nov., Listeria portnoyi sp. nov. and Listeria rustica sp. nov., isolated from agricultural water and natural environments[END_REF]) and (ii) Listeria sensu lato, containing 17 species (L. grayi [START_REF] Larsen | A mannitol fermenting Listeria: Listeria grayi sp[END_REF], L. rocourtiae [START_REF] Leclercq | Listeria rocourtiaesp. nov[END_REF], L. weihenstephanensis [START_REF] Halter | Listeria weihenstephanensissp. nov., isolated from the water plant Lemna trisulcataken from a freshwater pond[END_REF], L. aquatica [START_REF] Den Bakker | Listeria floridensis sp. nov., Listeria aquatica sp. nov., Listeria cornellensis sp. nov., Listeria riparia sp. nov. and Listeria grandensis sp. nov., from agricultural and natural environments[END_REF], L. cornellensis [START_REF] Den Bakker | Listeria floridensis sp. nov., Listeria aquatica sp. nov., Listeria cornellensis sp. nov., Listeria riparia sp. nov. and Listeria grandensis sp. nov., from agricultural and natural environments[END_REF], L. fleishchmannii [START_REF] Den Bakker | Listeria floridensis sp. nov., Listeria aquatica sp. nov., Listeria cornellensis sp. nov., Listeria riparia sp. nov. and Listeria grandensis sp. nov., from agricultural and natural environments[END_REF], L. floridensis [START_REF] Den Bakker | Listeria floridensis sp. nov., Listeria aquatica sp. nov., Listeria cornellensis sp. nov., Listeria riparia sp. nov. and Listeria grandensis sp. nov., from agricultural and natural environments[END_REF], L. grandensis [START_REF] Den Bakker | Listeria floridensis sp. nov., Listeria aquatica sp. nov., Listeria cornellensis sp. nov., Listeria riparia sp. nov. and Listeria grandensis sp. nov., from agricultural and natural environments[END_REF], L. riparia [START_REF] Den Bakker | Listeria floridensis sp. nov., Listeria aquatica sp. nov., Listeria cornellensis sp. nov., Listeria riparia sp. nov. and Listeria grandensis sp. nov., from agricultural and natural environments[END_REF], L. booriae [START_REF] Weller | Listeria booriaesp. nov. and Listeria newyorkensissp. nov., from food processing environments in the USA[END_REF], L. newyorkensis [START_REF] Weller | Listeria booriaesp. nov. and Listeria newyorkensissp. nov., from food processing environments in the USA[END_REF], L. costaricensis [START_REF] Núñez-Montero | Listeria costaricensis sp. nov[END_REF], L. goaensis [START_REF] Doijad | Listeria goaensissp. nov[END_REF], L. thailandensis [START_REF] Leclercq | Listeria thailandensis sp. nov[END_REF], L. valentina [START_REF] Quereda | Listeria valentina sp. nov., isolated from a water trough and the faeces of healthy sheep[END_REF], L. rustica [START_REF] Carlin | Listeria cossartiae sp. nov., Listeria immobilis sp. nov., Listeria portnoyi sp. nov. and Listeria rustica sp. nov., isolated from agricultural water and natural environments[END_REF] and L. portnoyi [START_REF] Carlin | Listeria cossartiae sp. nov., Listeria immobilis sp. nov., Listeria portnoyi sp. nov. and Listeria rustica sp. nov., isolated from agricultural water and natural environments[END_REF]. All species are non-pathogenic except L. monocytogenes and L. ivanovii [START_REF] Guillet | Human listeriosis caused by Listeria ivanovii[END_REF], which can cause disease in humans and other animals. L. monocytogenes represents an important concern for food safety and public health, due to its high case-fatality rate [START_REF] Orsi | Characteristics and distribution of Listeriaspp., including Listeria speciesnewly described since 2009[END_REF].

In October 2018, a Listeria-like bacterium was isolated from a cow milk cheese product (locally called "Wara") obtained at the Emir's market in Ilorin, Kwara state, Nigeria (Supplementary Figure 1), during a microbiological quality control of milk products for the presence of Listeria spp.. Briefly, cow milk cheese samples (5 grams) were aseptically collected using sterile sample bottles containing peptone water and transported to the laboratory on ice pack. Samples were homogenized by vortexing and incubated aerobically at 37 °C for 18 -24 h. Two mL of the sample were then added to 18 mL of Fraser Broth Base (Himedia, Mumbai, India) for enrichment and incubated in aerobic conditions at 37 °C for 24 h. 10 μL of the enriched culture was then streaked on HiCrome Listeria Agar (Himedia, Mumbai, India) plates and incubated at 37 °C for 24 h. A blue-green (indicative of βglucosidase activity) large size colony was isolated (CLIP 2019/01311, originally named MP30) and sent to the World Health Organization Collaborating Centre Listeria, Institut Pasteur, Paris, France for identification and further characterization.

Species identification using the MALDI-TOF mass spectrometry MicroFlex LT system and the MBT library DB-8326 (Bruker Daltonics, Bremen, Germany) [START_REF] Thouvenot | MALDI-TOF mass spectrometry-based identification of Listeriaspecies in surveillance: A prospective study[END_REF] was inconclusive (scores < 2.0, ranging between 1.54 and 1.84, only indicative of Listeria sp.), and the isolate CLIP 2019/01311 T subjected to whole-genome sequencing.

GENOME SEQUENCE AND ANALYSES

Genomic DNA was extracted using the NucleoSpin Tissue purification kit (Macherey-Nagel, Düren, Germany) from 0.9 mL Brain heart infusion (BHI, Difco, France) cultures grown overnight at 35°C. DNA libraries were prepared using the Nextera XT DNA Sample kit (Illumina, California, USA) and sequenced with Illumina NextSeq 500 using a 2 × 150 bp paired-end run. Raw reads (175X coverage) were trimmed with fqCleaner v.3.0 (Alexis Criscuolo, Institut Pasteur) as previously described [START_REF] Moura | Real-time whole-genome sequencing for surveillance of Listeria monocytogenes, France[END_REF] and assembled with SPAdes v.3.11 [START_REF] Bankevich | SPAdes: a new genome assembly algorithm and its applications to single-cell sequencing[END_REF] with the automatic k-mer, --only-assembler and --careful options. Contigs longer than 300 bp were annotated with Prokka v.1.14 [START_REF] Seemann | Prokka: Rapid prokaryotic genome annotation[END_REF] and plasmids were screened with using MOBsuite v.2.0.1 [START_REF] Robertson | MOB-suite: software tools for clustering, reconstruction and typing of plasmids from draft assemblies[END_REF].

The draft assembly (57 contigs, N50 of 154 kb) met the quality standards for taxonomic determination [START_REF] Chun | Proposed minimal standards for the use of genome data for the taxonomy of prokaryotes[END_REF], with a total length of 3.03 Mb and an average G+C content of 41.3 mol%, similar to other members of Listeria genus (2.10-3.5 Mb, 35.9 -43.6 mol% G+C). 2,900 coding DNA sequences, 54 tRNAs, 1 tmRNA, 3 rRNA genes and 2 CRISPR-Cas systems were annotated. No plasmids were detected.

Phylogenetic analyses were performed based on 16S rRNA gene sequences and on the concatenated deduced amino acid sequences of 99 core genes present in all Listeria species, defined using Roary v.3.12 [START_REF] Page | Roary: Rapid largescale prokaryote pan genome analysis[END_REF] and a BLASTP identity cut-off of 80%. Sequences were aligned using MUSCLE v.3.8 [START_REF] Edgar | MUSCLE: Multiple sequence alignment with high accuracy and high throughput[END_REF]. Maximum likelihood phylogenetic trees were inferred by using IQ-Tree v.1.6 [START_REF] Nguyen | IQ-TREE: A fast and effective stochastic algorithm for estimating maximum-likelihood phylogenies[END_REF] and the best fit substitution models (TPM3u+F+I+G4 for 16S rRNA and LG+F+I+G4 for the concatenated core genome, as estimated using ModelFinder [START_REF] Kalyaanamoorthy | ModelFinder: Fast model selection for accurate phylogenetic estimates[END_REF]) and visualized in MEGA v.7.0 [START_REF] Kumar | MEGA7: Molecular evolutionary genetics analysis version 7.0 for bigger datasets[END_REF].

Both 16S rRNA gene sequence (Figure 1) and core genome (Figure 2) analyses showed highest sequence similarity to the species L. costaricensis. The 16S rRNA gene sequence similarity, which lacks resolution for species delimitation, was of 99.8% with L. costaricensis, above the proposed cut-off (98.7-99.0%; [START_REF] Stackebrandt | Taxonomic parameters revisited: tarnished gold standards[END_REF]) below which strains do not belong to the same species.

The average nucleotide identity (ANI) shared with other Listeria species was determined using the enveomics package [START_REF] Rodriguez-R Lm | The enveomics collection : a toolbox for specialized analyses of microbial genomes and metagenomes[END_REF], using the BLASTN settings defined as in JSpecies v1.2.1 and Goris et al. [START_REF] Goris | DNA-DNA hybridization values and their relationship to whole-genome sequence similarities[END_REF]. Amino acid identities (AAI) were determined using the enveomics package [START_REF] Rodriguez-R Lm | The enveomics collection : a toolbox for specialized analyses of microbial genomes and metagenomes[END_REF] using default parameters. Dendrograms based on the unweighted pair group method with arithmetic mean (UPGMA) method were obtained from the distance matrixes using Bionumerics v.7.6 (Applied Maths, Belgium).

Isolate CLIP 2019/01311 T shared less than 95% ANI, the proposed genomic cut-off for species identification [START_REF] Goris | DNA-DNA hybridization values and their relationship to whole-genome sequence similarities[END_REF], with all known species (Figure 3, Supplementary Table 1). The closest species was L. costaricensis (two-way ANI of 82.66% ± 4.91%, based on 13,448 genome fragments). Analyses based on the deduced proteomes also showed highest identities with L. costaricensis (two-way AAI of 95.47 ± 9.32%, based on 2241 orthologous proteins), higher than proposed cut-off for genus delineation of 60%.

The average in silico DNA-DNA hybridization similarities (isDDH) were calculated using the GGDC 2.1 web server using formula 2 (sum of all identities found in high-scoring segment pairs [HSP] divided by overall HSP length) [START_REF] Meier-Kolthoff | Genome sequence-based species delimitation with confidence intervals and improved distance functions[END_REF].

The isDDH between L. ilorinensis and L. costaricensis was of 28.3% [25.9-30.8%], below the species delineation cut-off of 70% [START_REF] Meier-Kolthoff | Genome sequence-based species delimitation with confidence intervals and improved distance functions[END_REF].

These results confirmed that the isolate CLIP 2019/01311 T constitute a novel species within Listeria genus, for which the name Listeria ilorinensis is proposed. Genomic comparisons performed using Roary, as described above, showed that CLIP 2019/01311 T harbors 641 proteins absent in the other 35 Listeria type and reference strains, including proteins involved in cell wall/membrane/envelop biogenesis (n=21), replication and repair (n=17), transcription (n=12), carbohydrate metabolism and transport (n=12), amino acid metabolism and transport (n=9), energy production and conversion (n=9). and 441 hypothetical proteins.

PHENOTYPIC CHARACTERIZATION

CLIP 2019/01311 T was then characterized at the phenotypic level as described below. Results are summarized in Table 1. Unless stated otherwise, all inocula were grown on Brain Heart Infusion broth (BHI; Becton Dickinson, USA) at 37 °C for 24 h.

The isolate was grown on Rapid'L.mono agar (Bio-Rad, France) and Agar Listeria according to Ottaviani and Agosti (ALOA; bioMérieux, France) plates at 30 °C and 37 °C for 24 h. On Rapid'L.mono, colonies were white [no phosphatidylinositol-specific phospholipase C (PI-PLC) activity] surrounded by a yellow halo (D-xylose fermentation). On ALOA agar, colonies were blue (β-glucosidase activity) without halo (no PI-PLC activity).

Gram staining was performed with the Color Gram 2 kit (bioMérieux), according to the manufacturer's instructions. Catalase and oxidase activities were determined using the API ID Color Catalase kit (bioMérieux) and the Bactident Oxidase test strips (Merck Millipore, France), respectively, according to the manufacturer's instructions. Respiratory characteristics were determined on tubes containing meat liver agar (Bio-Rad) at 30 °C after 24 h, following the manufacturer's instructions. The presence of capsule was determined using the India ink staining. Growth characteristics were determined on BHI agar and broth at 22, 37 and 42 °C for 7 days and at 4 °C for 10 days. Growth was considered positive if there was an increase in cell number of at least 1.0 log (cfu.mL -1 ).

L. ilorinensis CLIP 2019/01311 T colonies were Gram-positive bacilli without endospores or capsule, facultative anaerobic and oxidase-negative. CLIP 2019/01311 T was able to grow at all tested temperatures, except at 4 °C. Contrarily to all Listeria species except L. costaricensis, L. ilorinensis CLIP 2019/01311 T was catalase-negative, consistent with the absence of catalase genes in its genome.

Motility was tested by stab-inoculation in U-shaped glass tubes containing tryptic soy semisolid agar (Bio-Rad), followed by incubation at 22 and 37 °C for 7 days in aerobic conditions. L. ilorinensis CLIP 2019/01311 T did not agglutinate with any anti-factor sera. PCRserogrouping determined by multiplex PCR and in silico PCR from the draft genome as described previously [START_REF] Doumith | Differentiation of the major Listeria monocytogenes serovars by multiplex PCR[END_REF][START_REF] Moura | Whole genome-based population biology and epidemiological surveillance of Listeria monocytogenes[END_REF], was positive for the prs gene (PCR serogroup L, typical of non-L. monocytogenes Listeria species and rare L. monocytogenes serotypes).

Haemolysis capacity was assessed by stabbing isolates into Columbia agar plates (bioMérieux) containing 5 % defibrinated blood horse, as described in the Bacteriological Analytical Manual (BAM) [START_REF] Hitchins | Detection of Listeria monocytogenesin foods and environmental samples, and enumeration of Listeria monocytogenesin foods[END_REF], followed by incubation for 24 h at 37 °C. The Christie, Atkins, Munch-Petersen (CAMP) test was performed as previously described, by streaking isolates and controls horizontally on Columbia agar containing 5 % defibrinated sheep blood (bioMérieux), together with Rhodococcus equi NCTC 1621, which was streaked vertically. L. ivanovii ATCC 19119 and L. seeligeri ATCC 35967 were used as positive and negative controls, respectively. Plates were incubated at 37 °C for 24 h and examined for haemolysis in the zone of influence of the vertical streaks. Similarly to all Listeria sensu stricto species and a few Listeria sensu lato (L. costaricensis, L. valentina, L. thailandensis and L. aquatica), the Voges-Proskauer test was positive for L. ilorinensis CLIP 2019/01311 T (production of pink-to-ruby red colour).

Unweighted pair group method with arithmetic mean (UPGMA) analysis of all species phenotypic traits based on the Dice similarity coefficient showed that, phenotypically, L. ilorinensis is also the closest to L. costaricensis, differing from the later only by its to inability to ferment D-sucrose, L-fucose and starch.

Finally, susceptibility to antimicrobials was determined with the disk diffusion method on Mueller-Hinton agar plates (Bio-Rad), following the recommendations from the European Committee on Antibiotic Susceptibility Testing (EUCAST, https://www.eucast.org/). The following antibiotic discs (Bio-Rad) were used: ampicillin (10 µg), amoxicillin (25 µg), penicillin G (6 µg), cefotaxime (30 µg), imipenem (10 µg), gentamicin (15 µg), kanamycin (30 µg), streptomycin (10 µg), erythromycin (15 µg), nalidixic acid (30 µg), ciprofloxacin (5 µg), levofloxacin (5 µg), moxifloxacin (5 µg), tetracycline (30 µg), rifampicin (30 µg), clindamycin (2 µg), chloramphenicol (30 µg), sulphonamides (200 µg), trimethoprim (5 µg), fosfomycin (50 µg), vancomycin (30 µg) and fusidic acid (10 µg). The diameters of inhibition zones were measured with automatic reader Scan 4000 (Interscience, France). L. ilorinensis isolates were sensitive to all tested antibiotics, except to cefotaxime and nalidixic acid (no inhibition halo). Genes conferring resistance towards antibiotics or tolerance towards antiseptics were not detected.

DESCRIPTION OF LISTERIA ILORINENSIS SP. NOV.

Listeria ilorinensis (i.lo.ri.nen'sis. N.L. fem. adj. ilorinensis, "from Ilorin", the region where the type strain was isolated).

Cells are straight, Gram-stain-positive, non-spore-forming and non-capsulate rods. Facultative anaerobic, catalase-negative and oxidase-negative. Colonies are opaque, yellow-pigmented, with a flat shape and entire margin on BHI. On ALOA, colonies are blue centred without white halo, typical of Listeria species. Growth occurs at 22-42 °C, with optimal growth at 37 The vertical dashed bar represents the proposed 95% ANIb species cut-off that correlates with the 70% DNA-DNA hybridization threshold [START_REF] Goris | DNA-DNA hybridization values and their relationship to whole-genome sequence similarities[END_REF]. Scale bar represents the percentage of similarity. Listeria ilorinensis sp. nov. is highlighted in bold.
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All species/strains are positive for aesculin and acid production from N-acetylglucosamine, amygdalin, arbutin, D-cellobiose, D-fructose, D-mannose and 4 salicin. All species/strains are negative for nitrite reduction and acid production from D-adonitol, D-arabinose, glycogen, methyl β-D-xylopyranoside, 5 potassium 2-ketogluconate, and D-raffinose. Some data on this table differ from previously published data. This table should be taken as the new reference for 6 these phenotypic criteria. 

  L. monocytogenes ATCC 19115 and L. costaricensis CLIP 2016/0682 T were used as positive controls and L. booriae CIP 111022 T , L. thailandensis CLIP 2015/00305 T and L. valentina CLIP 2019/00642 T as negative controls. Similar to L. costaricensis, L. ilorinensis CLIP 2019/01311 T was motile at 37 °C but not at 22°C.Classical serotyping was performed against somatic (O; I to XV) and flagellar (H; A to E) antigens as described by commercial anti-factor sera (I to IX and A to D antigens; Denka Seiken, Tokyo, Japan) and reference anti-factor sera from the World Health Organization Collaborating Centre Listeria (X to XV and E antigens; Institut Pasteur, Paris).

L

  . ilorinensis CLIP 2019/01311 T haemolysis and CAMP tests were negative, consistent with the absence of any Listeria pathogenicity islands within its draft genome, as observed in other Listeria sensu lato species. Nitrate reduction was determined by inoculation in nitrate broth (bioMérieux) and incubation at 37 °C for 5 days, using L. booriae CIP 111022 T and L. monocytogenes ATCC 19115 as a positive and negative controls, respectively. Similar to all Listeria sensu stricto and some Listeria sensu lato (L. grayi, L. floridensis, L.goaensis and L. costaricensis), L. ilorinensis CLIP 2019/01311 T was not able to reduce nitrate (red-violet colour developed only after zinc powder addition, indicative of unreduced nitrate). Carbohydrate fermentation profiles were determined with API Listeria and the API50CH system (bioMérieux), following manufacturer's recommendations, using L. monocytogenes ATCC 19115, L. booriae CIP 111022 T , L. costaricensis CLIP 2016/0682 T , L. thailandensis CLIP 2015/00305 T and L. valentina CLIP 2019/00642 T as controls. After incubation at 37 °C for 24 h, fermentation was observed for the following substrates: amygdalin, D-arabitol, arbutin, aesculin, N-acetylglucosamine, D-cellobiose, D-fructose, D-galactose, gentiobiose, D-glucose, D-lactose, D-maltose, D-mannose, methyl-alpha-D-glucopyranoside, D-ribose, salicin, D-trehalose, xylitol and D-xylose (Table 1

Figure 1 .

 1 Figure 1. Maximum likelihood phylogeny based on the 16S rRNA gene. Distance estimation was obtained by the model of TPM3u+F+I+G4 [29], based on an alignment of 1,116 positions. Selected members of Brochothrix genus were used as outgroup. Branch lengths represent the number of nucleotide substitutions per site and bootstrap percentages of 1,000 replicates are shown. GenBank accession numbers are provided in brackets. Listeria ilorinensis sp. nov. is highlighted in bold.

Figure 2 .

 2 Figure 2. Maximum likelihood phylogenetic analysis based on the concatenated amino acid sequences of 99 core genes present in all 35 Listeria type and reference strains.Distance estimation was obtained by the LG+F+I+G4 model[START_REF] Kalyaanamoorthy | ModelFinder: Fast model selection for accurate phylogenetic estimates[END_REF], based on an alignment of 28,722 positions. Branch lengths represent the number of amino acid substitutions per site and bootstrap percentages of 1,000 replicates are shown. GenBank accession numbers are provided in brackets. Listeria ilorinensis sp. nov. is highlighted in bold.

Figure 3 .

 3 Figure 3. UPGMA clustering based on the genomic average nucleotide difference (ANI).
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  FIGURE 1

  

  ). L. booriae CIP 111022 T , L. costaricensis CLIP 2016/0682 T , L. thailandensis CLIP 2015/00305 T and L. valentina CLIP 2019/00642 T were used as controls.

	The production of acetoin from glucose fermentation (Voges-Proskauer test) was performed
	using API 20E strips (bioMérieux), recorded after incubation at 37 °C for 24 h. L.
	monocytogenes ATCC 19115,

  7Notation: +, positive; (+), weakly positive; -, negative; v, variable between strains and/or replicates; v!, variable between studies (possibly due to differences 12 in incubation times and temperatures); *, based on API 50 CH (positive on API Listeria); nd, not determined. 13

	8	Species: Lmo, L. monocytogenes; Lcs, L. cossartiae; Lma, L. marthii; Lin, L. innocua; Lfr, L. farberi; Lws, L. welshimeri; Liv, L. ivanovii; Lim, L. immobilis;
	9	Lse, L. seeligeri; Lgy, L. grayi; Lth, L. thailandensis; Lva, L. valentina; Laq, L. aquatica; Lfo, L. floridensis; Lfc, L. fleischmannii; Lgo, L. goaensis; Lil, L.
	10	ilorinensis sp. nov.; Lco, L. costaricensis; Lru, L. rustica; Lpo, L. portnoyi; Lcn, L. cornellensis; Lny, L. newyorkensis; Lro, L. rocourtiae; Lwp, L.
	11	weihenstephanensis; Lgd, L. grandensis; Lbo, L. booriae; Lri, L. riparia.
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