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ABSTRACT 

MOLECULAR SYSTEMATICS OF THE COFFEE SNAKES, GENUS NINIA 

(COLUBRIDAE: DIPSADINAE) 

 

Matthew John Ingrasci M.S. 

 

The University of Texas at Arlington, 2011 

 

Supervising Professor: Eric N. Smith 

 Although previous studies have addressed issues relating to the systematics and 

taxonomy in the snake genus Ninia, the evolutionary history of the group remains largely 

unknown. Preliminary morphological studies have been unable to resolve many of the 

relationships within the genus and have not thoroughly tested the relationship between Ninia 

and other dipsadine snakes.  To address these gaps in our knowledge of Ninia, I used 

molecular techniques to infer phylogenetic relationships.  I obtained tissue samples for all 

species of Ninia and sequenced two mitochondrial DNA (mtDNA) and one nuclear DNA 

(nucDNA) locus.  In total, this dataset included 2453 base pairs of nucleotide data.  Additionally, 

I obtained tissue samples and sequence data for representatives of other dipsadine genera 

including Atractus, Chersodromus, Cryophis, Dipsas, Geophis, and Sibon .  I reconstructed 

phylogenetic trees using distance, parsimony, maximum likelihood, and Bayesian inference 

methods.  The mtDNA analyses recovered five well-supported lineages; these include (1) the N. 

espinali lineage, (2) the N. celata lineage, (3) the N. diademata lineage, (4) the 

atrata+maculata+psephota lineage, and (5) the N. sebae lineage.  Within the 

atrata+maculata+psephota lineage, N. atrata and N. hudsoni were recovered as sister taxa, but 

the monophyly of the closely related species N. maculata and N. pavimentata could not be 
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proven.  Some of my analyses placed N. psephota within the atrata+hudsoni lineage, and 

others placed N. psephota within the maculata+pavimentata lineage, leaving relationships 

among these species unresolved.  Deep divergences were observed within N. atrata that 

correspond to populations geographically isolated by the Cordillera Occidental and the 

Cordillera Oriental in Ecuador and Colombia.  Within the maculata+pavimentata lineage, 

moderate divergence appears to have occurred between northern and southern populations.  

Within the N. diademata lineage, the optimal topologies suggest a deep divergence between 

Atlantic and Pacific populations.  The molecular data examined herein offered no evidence to 

suggest that there has been any substantial diversification in N. sebae across its large 

geographic range.  Analysis of the nucDNA sequence data did not clearly resolve relationships 

among species of Ninia.  The mtDNA analyses support the monophyly of Ninia, but inclusion of 

the nuclear data suggests a sister relationship between Chersodromus and N. espinali.  I 

hypothesize a Central American origin for the genus, since the most basal split within Ninia 

produced lineages geographically restricted to Central America. 
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CHAPTER 1 

INTRODUCTION 

 The genus Ninia (Colubridae: Dipsidinae) is comprised of a number of small, semi-

fossorial neotropical snakes that collectively range from southern Mexico through Central 

America into South America, reaching the western and northern edges of the Amazon basin in 

southern Peru, Ecuador, Colombia, Venezuela, and.  Although the number of recognized 

species has changed over time, and may continue to do so as more becomes known about 

these poorly understood snakes, the current literature suggests that nine species comprise the 

genus; these include N. atrata, N. celata, N. diademata, N. espinali, N. hudsoni, N. maculata, N. 

pavimentata, N. psephota, and N. sebae.  The type species, Ninia diademata, was described 

more than 150 years ago and the taxonomic arrangement of the genus has remained in a state 

of flux since then, with numerous descriptions and re-descriptions appearing in the literature as 

new material became available.  In reviewing the many descriptions and taxonomic reviews in 

the literature, it became obvious to me that the reliance on landmark morphological characters 

as diagnostic characters for species descriptions and identifications may have inadvertently 

obscured the true biological identities of these lineages; some of the characters used in 

classifying Ninia, including nuchal collar presence or absence, nuchal collar color and shape 

and size, dorsal color and pattern, ventral color and pattern, and segmental count, exhibit 

significant intraspecific variation or little interspecific variation for some or all species.  Within the 

last two decades, several authors have synonymized or described new species of Ninia 

because the apparent plasticity or conservatism of morphological characters had been originally 

misinterpreted (McCranie and Wilson 1995; Savage and Lahanas 1991). Since the last 

taxonomic proposal (Smith and Campbell 1996), published more than a decade ago, advances 



 

2 

 

in molecular techniques and the accumulation of significant amounts of new material make a 

comprehensive review of the genus Ninia timely and appropriate. 

 Dunn (1935) provided the first review of the genus Ninia, recognizing five species at the 

time: N. atrata, N. diademata, N. maculata, N. psephota, and N. sebae.  Dunn considered 

Streptophorus drozii (Dumeril and Bribon 1854), Streptophorus lansbergi (Dumeril and Bribon, 

1854), and Streptophorus spilogaster (Peters 1881) as synonyms of Coluber atratus (Hallowell 

1845), while placing Ninia sebae tessellatus (Cope 1875) and Streptophorus subtessellatus 

(Werner 1909) in synonymy with Streptophorus maculatus (Peters 1861).  Dunn was not able to 

place Streptophorus maculatus pavimentatus (Bocourt 1883) in synonymy with Streptophorus 

maculatus because he reported that he had not seen the type specimens.  He synonimized 

Elapoides fasciatus (Hallowell 1855) with Streptophorus sebae (Dumeril and Bibron 1854) and 

considered Streptophorus bifasciatus (Dumeril and Bibron, 1854) and Streptophorus labiousus 

(Bocourt 1883) as synyonyms of Ninia diademata (Baird and Girard 1853). Lastly, Dunn 

recognized Streptophorus oxynotus (Werner, 1909) as a synonym of Catostoma psephota 

(Cope 1975).  Because Baird and Girard (1853) had described the genus Ninia earlier, Dunn 

placed all the specific names under the generic epithet Ninia and changed their gender 

accordingly. 

 Nearly twenty years later, Burger and Werler (1954) reviewed the genus, having access 

to new material and information that accumulated during the interim.  During that time, Edward 

Taylor made collections in Costa Rica and proposed several taxonomic changes based on new 

material he obtained from his trips (1951, 1954).  Taylor resurrected Streptophorus oxynotus 

(Werner 1909) and elevated Streptophorus sebae tessellatus (Cope 1875) to Ninia tessellata. 

(1954).  In addition, Taylor described one new species, Ninia cerroensis (1954).  Burger and 

Werler accepted Dunn’s (1935) arrangement for the most part, but followed Taylor’s (1951) 

assessment regarding Streptophorus oxynotus (Werner 1909).  They did not recognize Taylor’s 

elevation of Streptophorus sebae tessellata (Cope 1875) and completely ignored his description 
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of Ninia cerroensis (1954), failing to recognize it or synonymize it.  One other species had been 

described since Dunn’s review, Ninia hudsoni (Parker 1940), and Burger and Werler accepted 

that description as valid.  Because of taxonomic procedure, Burger and Werler supressed 

Coluber atratus in place of Streptophorus lansbergi (Dumeril and Bibron 1854).  Aparrently, at 

the time Hallowell (1845) described Coluber atratus, that combination had already been used, 

so they applied the epithet Ninia lansbergi, a change most authors ignored.  In addition to 

recognizing seven nominal species, Burger and Werler also presented subspecific 

arrangements for N. diademata, N. maculata, and N. sebae.  With regards to N. maculata, 

Berger recognized Streptophorus sebae tessellata (Cope 1875) as N. m. tessellata and followed 

Stuart’s (1948) recognition of N. m. pavimentata as distinct from the nominate race.  With 

regards to N. diademata, Burger and Werler accepted Smith’s (1942) description of N. d. 

plorator as distinct race of the nominate form, recognized Streptophorus labiousus (Bocourt 

1883) as N. d. labiosa, and described a new race, N. d. nietoi.  Lastly, with regard to N. sebae, 

they accepted the description of N. s. morleyi by Schmidt and Andrews (1936). A few years 

after Burger and Werler published their review of Ninia, Schmidt and Rand examined N. sebae 

at length and proposed the addition of two new subspecies (1957).  The recognized 

Streptophorus sebae var punctulata (Bocourt 1883) as N. s. punctulata and described a new 

subspecies, N. s. immaculata. 

 Savage and Lahanas (1991) provided the next in-depth treatment of the genus through 

their comprehensive examination Ninia species in Costa Rica.  The availability of new material 

and information that had amassed since Burger and Werler examined the genus more than 30 

years earlier allowed Savage and Lahanas to examine several species in depth.  They 

concluded that all populations of N. maculata in Costa Rica represented a single species, but 

that the Guatemalan specimens assigned to N. m. pavimentata differed enough to warrant 

recognition as N. pavimentata, a conclusion later supported by Smith and Campbell (1996)  

They also concluded that N. psephota, N. oxynota (Taylor 1951), and N. cerroensis (Taylor 
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1954) represented different populations of a single, wider ranging species and considered the 

latter two taxa as synonyms of N. psephota. 

 A few years later, McCranie and Wilson (1995) described two new species: N. celata 

from north-central Costa Rica and western Panama and N. espinali from western Honduras and 

northern El Salvador.  Both species superficially resemble N. atrata and had remained 

unrecognized from previous collectors for some time; Taylor had collected and identified the 

type specimen for N. celata 43 years earlier, and he had considered it to be N. atrata.  

Additionally, as a result of their detailed study of N. atrata, McCranie and Wilson noted that two 

specimens from Pallatanga, Ecuador, differed substantially from all other atrata in several 

respects and likely represented a distinct species.  They refrained from describing it in the 

absence of additional material. 

 Around the same time, Smith (1996) conducted an exhaustive study of morphological 

variation in N. sebae and N. diademata using multivariate techniques and analyzed the 

phylogenetic relationships between the species of the genus using morphological characters.  

While he was able to detect geographic variation within N. sebae, his data generally did not 

support the conclusions of Schmidt and Rand (1957) with the exception of N. s. punctulata.  

Smith proposed that N. s. morleyi and N. s. immaculata be synonymized with N. s. sebae as 

they did not represent the true pattern of genetic differention as reflected by his multivariate 

analyses.  However, Smith made an argument to retain the subspecific epithet N. s. punctulata 

because of its distinctiveness from other N. sebae, and he predicted that molecular data would 

provide evidence to elevate N. s. punctulata to full specific status.  Similarly, Smith found 

geographic variation within N. diademata but noted that the differentiation was generally more 

subtle than compared to N. sebae. Even though he found that specimens of N. diademata from 

south of the continental divide along the Pacific versant in Chiapas and Guatemala seemed to 

be well differentiated from their conspecifics, Smith reported that his analyses provided no 

strong evidence for recognizing any populations as distinct and concluded that the subspecific 
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epithets erected by Smith (1942) and Burger and Werler (1954) were not useful in describing 

variation in N. diademata. 

 To investigate the phylogenetic systematics of the genus Ninia, Smith scored 23 

morphological characters from two outgroup taxa, Sibon fischeri and Chersodromus liebmanni, 

and nine ingroup taxa: N. atrata, N. celata, N. diademata, N. espinali, N. hudsoni, N. maculata, 

N. pavimentata, N. psephota, and N. sebae.  His parsimony analyses recovered Ninia as 

monophyletic with respect to Chersodromus but generally did not resolve the relationships 

within Ninia.  The analyses suggest that N. atrata, N. celata, N. hudsoni, and N. espinali 

diverged early in the history of the group, but the relationships among these species and the 

ancestor of the other species of Ninia remained unresolved. His analyses also imply that N. 

diademata, N. maculata, N. pavimentata, N. psephota, and N. sebae diverged from a common 

ancestor at some point after the other lineages had diverged, a phenomenon he termed the 

Central American radiation.  However, the relationships among those species remained 

unresolved except for one case: the analyses indicated N. diademata and N. psephota as sister 

species.  Ultimately, Smith concluded that two basic groups exist within Ninia: a South 

American group consisting of the dark, uniformly colored species N. atrata, N. celata, N. 

hudsoni, and N. espinali and Central American group consisting of the patterned species N. 

diademata, N. maculata, N. pavimentata, N. psephota, and N. sebae.  He hypothesized that 

Ninia originated in Central America, and that N. hudsoni and N. atrata invaded South America in 

geologically recent time. 

 Recent works have provided conclusive evidence to include the genus Ninia within the 

Dipsadinae, but the exact phylogenetic position of this genus with respect to other dipsadine 

genera has not been definitively resolved.  Dunn (1935) was one of the first authors to suggest 

a relationship between Ninia and other members of the Dipsadinae.  Noting the superficial 

resemblance of Chersodromus to Ninia, Dunn considered Ninia to be a closer ally of "the least 

modified members of Geophis" and the "least modified members of Tropidodipsas", a group he 
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considered to include Sibon and Sibynomorphus.  Dunn concluded that "Ninia occupies a 

central position between a group of burrowing forms and a group of arboreal forms".  In a later 

paper, Dunn (1951) presented a phylogeny which placed Ninia and Chersodromus in one clade 

and Dipsas, Sibon, and Sibynomorphus in another.  Cadle (1984) provided the first molecular 

evidence to classify dipsadine genera. His immunological distance data supported a Sibon-

Geophis clade which included Dipsas Geophis, Ninia, Sibon, Sibynomorphus, and 

Tropidodipsas.  His data additionally supported a Geophis-Ninia clade within the larger Sibon-

Geophis clade, but the relationship of Chersodromus could not be established.  Cadle and 

Greene (1994) revisited Cadle's earlier phylogeny, incorporating ecological information to argue 

for a Geophis clade which included Adelphicos, Atractus, and Ninia and its sister clade which 

included Dipsas, Sibon, and Sibynomorphus.  Fernandes (1995) revaluated the Dipsadinae, 

using 58 morphological characters to infer the phylogeny of dipsadine snakes.  His analysis 

indicated Chersodromus and Ninia as sister taxa. However, he only included two of the nine 

recognized Ninia species in his study, and he concluded that "the monophyly of Ninia in relation 

to Chersodromus can not be demonstrated, although there is no compelling evidence of its 

paraphyly either".  Additionally, Fernandes' phylogeny placed Ninia and Chersodromus within a 

larger clade that included Adelphicos, Atractus, and Geophis, inferring that Ninia had a closer 

relationship to these genera than those in the clade containing Dipsas, Sibon, and 

Sibynomorphus.  Smith (1996) built upon Fernandes' work by incorporating all of the Ninia 

species in his phylogeny; his data supported the monophyly of Ninia with respect to 

Chersodromus.  Although his analysis indicated that Chersodromus is sister to Ninia, that 

relationship was not fully tested because Smith included only one other outgroup taxon, Sibon. 

 More recent work based on DNA sequence data has provided another glimpse at 

dipsadid relationships. Daza et al. (2009) investigated the origin and diversification of the genus 

Leptodeira, generating a phylogeny which included several dipsadine genera as outgroups.  

Their results from both mtDNA and nucDNA sequence data indicate that Dipsas, Sibon, and 
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Ninia form a clade with repect to Atractus, a finding that contradicts Fernandes’ morphological 

analysis.  Unfortunately they did not include Chersodromus and Geophis in their study, so the 

relationship of those genera to Ninia could not be examined.  Vidal et al. (2010) provided 

another look at the placement of Ninia within the Dipsadinae.  Their inferred phylogeny, using 

12s and 16s rRNA sequence data, also suggests that Ninia belongs in a clade with Dipsas, 

Sibon, and Sibynomorphus; however, their analysis lacked support for these relationships and 

their taxonomic sampling also lacked Chersodromus or Geophis.  Therefore, to date, the 

relationship of Ninia, and its putative sister taxon, Chersodromus, to the other dipsadine genera 

has not been fully explored or resolved. 

 In this thesis, I present molecular evidence to infer the phylogenetic systematics of 

Ninia.  Using DNA sequence data, I reconstruct phylogenetic trees using several methods to 

test the monophyly of Ninia, infer evolutionary relationships within the genus, and assess 

whether the current taxonomy accurately reflects the genetic diversity of the group.  Lastly, I 

discuss the origin of the genus and hypothesize the biogeographic forces that shaped the 

distribution of species and patterns of genetic diversity that I observed based on the data. 
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CHAPTER 2 

PHYLOGENETIC SYSTEMATICS OF THE GENUS NINIA 

2.1 Materials and Methods 

2.1.1 Data Collection 

 I obtained tissue samples consisting of muscle, liver, or skin from 65 Ninia specimens, 

including all species currently recognized in the genus (Appendix A).  Localities for each 

species sampled are depicted in Figures 1-6. Additionally, I obtained tissue from three 

Chersodromus specimens to use for outgroup comparisons.  To isolate genomic DNA from the 

tissue samples, I used a Qiagen DNeasy Blood & Tissue Kit (cat. no. 69506) following the 

manufacturer’s protocol.  I amplified three loci (two mtDNA and one nDNA) using Promega 

GoTaq® Green Master Mix (cat. no. M7122) according to the manfuacturer’s specifications with 

modification to the thermal cycling conditions.  I set up PCRs in 25 uL volumes, incorporating 

each at primer a 0.4 uM final concentration and adding 1.0 to 2.0 uL of template DNA.  

Whenever I performed PCRs, I set up one reaction without template as a negative control.  

Primers used to amplify the target loci were initially taken from literature, but for many samples 

these primers did not work.  I designed new primers by hand from multiple sequence alignments 

and tested them for secondary structure formations using OligoAnalyzer (Owczarzy et al. 2008).  

To amplify the complete coding sequence for the mitochondrial product cytochrome B, I used 

the primers H14910 and THRSN2 (Burbrink et al. 2000) and S20596F (5' AAC CAC TCT TGT 

TAA TCA ACT ACA 3') and S21790R (5' ACC CAT GTT TGG TTT ACA AAA ACA ATG CT 3').  

For old or degraded templates, I amplified cytochrome B in two fragments using S20596F and 

S21257R (5' AAT GGG ATT TTG TCG ATG TCT GAG T 3') and S21136F (5' GCA CTA CAC 

TTT ATC CTC CCA TTC 3') and S21790R.  To amplify a fragment of mitochondrial DNA 
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including partial coding sequence for nicotinamide adenine dinucleotide dehydrogenase subunit 

4, complete sequence for tRNA-His, complete sequence for tRNA-Ser, and partial sequence for 

tRNA-Leu, I used the primers ND4 and LEU (Arevalo et al. 1994) and 621F (5' CCC AAA AGC 

CCA CGT TGA AGC 3') and L68R  (5' TAC CAC TTG GAT TTG CAC CA 3').  For old or 

degraded templates, I amplified this locus in several smaller fragments using the primers 621F  

and 990R2 (5' GGT TTT TGT TCG TTC GTA GGT GGT  3'), 910F (5' ATA GCC TTA ATA ATC 

GCC CAC 3') and 1274R (5' AGG TGT TCT CGT GAG TGT G 3'), 1175F (5' TAA TCA CAG 

CCT CCT ACT C 3') and H74R (5' TCT ATT GTC AAG GTC ACA GC 3'), and 1256F (5' CAC 

ACT CAC GAG AAC ACC T 3') and L68R.  To amplify a fragment of nuclear DNA containing 

partial coding sequence for neurotrophin-3, I used the primers NT3-F3 and NT3-R4 (Noonan 

and Chippindale 2006).  Primer information is summarized in Table 1. 

 I performed PCRs using an Eppendorf Mastercycler Gradient thermocycler and ABI 

Geneamp PCR System 9700 machines.  Typical PCR thermal cycling conditions included an 

initial denaturation step at 94° C for two minutes followed by 30-40 amplification cycles.  Each 

amplification cycle consisted of a 30 second denaturation step at 94° C followed by a 30 second 

annealing step at 50° to 55° C followed by a 60 to 90 second extension step at 72° C.  A final 

extension step of seven to ten minutes at 72° C succeeded the amplification cycles before the 

PCR terminated with a 4° C hold.  Depending on the target locus and primers used, I varied the 

annealing temperature and extension time for optimal amplification.  I used touchdown PCR in 

some instances, successively lowering the annealing temperature every two to three 

amplification cycles from an initial annealing temperature, usually near one of the primer melting 

temperatures, to a final annealing temperature 3-8° C below the lowest primer melting 

temperature.  The remainder of the amplicification cycles would then be carried out at the final 

annealing temperature.  To verify amplification of the target locus, I visualized 2-3 uL of each 

PCR product against a 100 bp ladder on a 1% TAE-agarose gel.  If successful target 

amplication occurred in the absence of non-specific amplification, I prepared the PCR product 
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Figure 1. Map of Ecuador, Colombia, and Venezuela depicting localities of Ninia atrata and 
Ninia hudsoni sampled in this study. The solid black dots represent Ninia atrata localities and 

the solid yellow dot represents the Ninia hudsoni locality 
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Figure 2. Map of Costa Rica and Panama depicting the type localities of N. celata and N. 
espinali and localities sampled in this study. The solid red square represents the type locality for 
N. celata, and the solid blue dot represents the locality sampled in this study.  The solid yellow 

square represents the type locality for N. espinali, and the solid black dots represent the 
localities sampled in this study.  The solid green dot represents the locality an unknown Ninia 

sp. sampled in this study 
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Figure 3.  Map of southern Mexico, Guatemala, and Honduras depicting the type localities of 
Ninia diademata and localities sampled in this study. The solid blue square represents the type 
locality for N. diademata, the solid red square represents the type locality for N. d. plorator, the 

solid green square represents the type locality for N. d. nietoi, and the solid yellow square 
indicates the type locality for N. d. labiosa.  The solid black dots represent localities sampled in 

this study 
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Figure 4. Map of Guatemala, Honduras, Nicaragua, and Costa Rica depicting the localities of 
Ninia maculata and Ninia pavimentata sampled in this study.  The solid black dots represent 

localities of Ninia maculata and the solid blue dots and represent localities of Ninia pavimentata. 
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Figure 5. Map of Costa Rica and Panama depicting the type localities of N. psephota and the 
locality sampled in this study. The solid blue square square represents the type locality for N. 

cerroensis, the solid yellow square represents the type locality for N. oxynota, and the solid red 
square represents the type locality for N. psephota. The solid black dot and represents the 

locality sampled in this study 
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Figure 6. Map of Central America depicting the type localities of Ninia sebae and localities 
sampled in this study.  The solid red square represents the type locality for N. sebae, the solid 
yellow square represents they type locality for N. s. morleyi, the solid green square represents 
the type locality for N. s. immaculata, and the solid blue square represents the type locality for 

N. s. punctulata.  Solid black dots represent localities sampled in this study. 
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for cycle sequencing by treating every 10 uL of PCR product with 1.0 uL EXOSAP-IT (USB cat. 

no. 78201) using the manufacturer’s incubation and heating protocol to remove excess primers 

and unincorporated dNTPs.  Cycle sequencing reactions using BigDye® Terminator chemistry. 

were performed by the Genomics Core Facility at the University of Texas at Arlington or by 

SeqWright, Inc. in Houston, Texas.  Sequence data were collected by an Applied Biosystems 

3130xl Genetic Analyzer (Genomics Core Facility) or an Applied Biosystems 3730xl DNA 

Analyzer (Seqwright).  In addition to sequence data collected for this study, I obtained outgroup 

sequence data from Coleman M. Sheehy III and GENBANK (Appendices A, B) for use in the 

following analyses 

2.1.2 Data Analysis 

 Raw sequence chromatograms were assembled and edited in Sequencher 4.5 

(Genecodes 2000).  Sequences were aligned in Sequencher and manually adjusted in 

Sequencher or MacClade 4.08.  I performed separate analyses using several methods for each 

alignment, including concatenated multigene alignments.  Maximum parsimony analyses were 

conducted using PAUP 4.0b10 (Swofford 2000) to run heuristic searches with 10 random 

addition replicates and TBR branch-swapping in effect.  Weighted parsimony analyses were 

also conducted using PAUP* 4.0b10, applying a tri-level weighting scheme described by Flores-

Villela (2000) to account for different rates of substitution for transitions, transversions, and 

nonsynonymous substitutions.  For parsimony analyses, support for nodes was assessed by 

non-parametric bootstrapping using 1000 pseudoreplicates. Maximum likelihood analyses were 

conducting using PAUP* 4.0b10 (Swofford 2000) to run heuristic searches using the GTR+I+G 

or HKY models of evolution with TBR branch-swapping in effect.  Support for nodes was 

assessed by non-parametric bootstrapping using 1000 pseudoreplicates.  Analyses were also 

run on MEGA 5.0 (Tamura et al. 2011) using GTR+I+G model of evolution and 1000 bootstap 

replicates. 
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 Bayesian analyses were performed using MrBayes v3.1 (Ronquist and Huelsenbeck 

2003).  For the CYTB alignment, I partitioned data by codon position. For the ND4 alignment, I 

performed the analysis with separate partitions for each codon position and a single partition for 

the tRNAs.  For the NT3 alignment, I performed the analysis without any partitioning.  I also 

performed two combined analyses, using a smaller subset of sequences.  For the first analysis, 

I concatenated both mtDNA loci and partitioned the coding sequence by codon position and 

included a single partition for the tRNA sequence.  For the second, I concatenated all three loci 

and partitioned the alignment in the same manner as described for the mtDNA with the addition 

of a single partition for the NT3 sequence.  To select a model of evolution for the Bayesian 

analyses, I used Modeltest v3.7 (Posada and Crandall 1998) or Modelgenerator (Keane et al. 

2006) to test each data partition and pick the most appropriate model under the Akaike 

Information Criterion.  Information about the models selected is summarized Table 2. The CYTB 

Bayesian analysis was and set to run for 10 million generations.  Two independent runs were 

initiated, each with one cold chain and three heated chains with temp=0.2, and trees were 

sampled every 1000 generations. Burn-in was determined after verifying the runs had 

converged and reached posterior probability stationarity using Tracer (Rambaut and Drummond 

2007) and, or, AWTY (Nylander et al. 2008).  Bayesian analyses for the ND4, NT3, and 

combined data sets were carried out in the same manner but set to run for differing numbers of 

generations.  The number of generations and burn-in for each run is described in Table 2.  In all 

phylogenetic analyses except weighted parsimony, gaps were treated as missing data.  For 

weighted parsimony, gaps were treated as a fifth state.  To investigate simple genetic distance 

relationships, UPGMA trees were created using PAUP* 4.0b10. 

 Basic summary statistics for each locus, including the number of haplotypes, the 

number of polymorphic and parsimony informative sites, and nucleotide diversity (π), were 

calculated in DnaSP 5 (Librado and Rozas 2009).  Basic summary statistics were also 

calculated for N. sebae, after excluding all other taxa, because this species accounted for nearly 
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Table 1.  List of primers used in this study 
 

Primer Locus Direction Sequence Source 

ND4 ND4 Forward 5’ CAC CTA TGA CTA CCA AAA GCT CAT GTA GAA GC 3’ (Arevalo et al. 1994) 
LEU ND4 Reverse 5’ CAT TAC TTT TAC TTG GAT TTG CAC CA 3’ (Arevalo et al. 1994) 
605F ND4 Forward 5’ GTC TCC ATC TAT GAC TCC CA 3’ This study 
621F ND4 Forward 5’ CCC AAA AGC CCA CGT TGA AGC 3’ This study 
990R2 ND4 Reverse 5’ GGT TTT TGT TCG TTC GTA GGT GGT 3’ This study 
910F ND4 Forward 5’ ATA GCC TTA ATA ATC GCC CAC 3’ This study 
1274R ND4 Reverse 5’ AGG TGT TCT CGT GAG TGT G 3’ This study 
1175F ND4 Forward 5’ TAA TCA CAG CCT CCT ACT C 3’ This study 
H47R ND4 Reverse 5’ TCT ATT GTC AAG GTC ACA GC 3’ This study 
1256F ND4 Forward 5’ CAC ACT CAC GAG AAC ACC T 3’ This study 
L68R ND4 Reverse 5’ TAC CAC TTG GAT TTG CAC CA 3’ This study 
H14910 CYTB Forward 5’ GAC CTG TGA TNT GAA AAA CCA YCG TT 3’ (Burbrink et al. 2000) 
THRSN2 CYTB Reverse 5’ CTT TGG TTT ACA AGA ACA ATG CTT TA 3’ (Burbrink et al. 2000) 
S20563F CYTB Forward 5’ ATT TTT GCT CTA TCA GAG ACC GGC 3’ This study 
S20584F CYTB Forward 5’ GGC GGC CCG AAA AAC CAC TGT TG 3’ This study 
S20596F CYTB Forward 5’ AAC CAC TCT TGT TAA TCA ACT ACA 3’ This study 
S21136F CYTB Forward 5’ GCA CTA CAC TTT ATC CTC CCA TTC 3’ This study 
S21257R CYTB Reverse 5’ AAT GGG ATT TTG TCG ATG TCT GAG T 3’ This study 
S21790R CYTB Reverse 5’ ACC CAT GTT TGG TTT ACA AAA ACA ATG CT 3’ This study 
NT3-F3 NT3 Forward 5’ ATA TTT CTG GCT TTT CTC TGT GGC 3’ (Noonan and Chippindale 2006) 
NT3-R4 NT3 Reverse 5’ GCG TTT CAT AAA AAT ATT GTT TGA CC 3’ (Noonan and Chippindale 2006) 
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Table 2. Partitions and models used in Bayesian MCMC runs. 
 

Alignment Number of 
Taxa 

Partition Partition 
Length (bp) 

AIC Substitution 
Model 

MCMC 
Generations 

Sample 
Frequency 

Burnin 
(samples) 

CYTB 72 
 

1080 
 

>10x10^6 1000 1000  (<10%) 

 
 CYTB 1 360 GTR+I+G 

 
 

 

 
 CYTB 2 360 TVM+I+G 

 
 

 

 
 CYTB 3 360 GTR+I+G 

 
 

 
ND4 73 

 
873 

 
4x10^6 1000 1000 (25%) 

 
 ND4 1 232 HKY+I+G 

 
 

 

 
 ND4 2 232 HKY+I+G 

 
 

 

 
 ND4 3 233 GTR+g 

 
 

 

 
 TRNAs 182 HKY+I+G 

 
 

 
NT3 73 

 
497 

 
2x10^6 1000 500 (10%) 

 
 NT3 497 K80+I+G 

 
 

 
CYTB+ND4 29 

 
1780 

 
5x10^6 1000 500 (10%) 

 
 CYTB 1 361 TYM+I+G 

 
 

 

 
 CYTB 2 361 HKY+I+G 

 
 

 

 
 CYTB 3 361 GTR+G 

 
 

 

 
 ND4 1 232 TrN+g 

 
 

 

 
 ND4 2 232 K81uf+I 

 
 

 

 
 ND4 3 233 TrN 

 
 

 
CYTB+ND4+NT3 25 

 
2453 

 
5x10^6 1000 500 (10%) 

 
 CYTB 1 361 TYM+I+G 

 
 

 

 
 CYTB 2 361 HKY+I+G 

 
 

 

 
 CYTB 3 361 GTR+G 

 
 

 

 
 ND4 1 232 TrN+g 

 
 

 

 
 ND4 2 232 K81uf+I 

 
 

 

 
 ND4 3 233 TrN 

 
 

 

 
 tRNAs 177 HKY+I 

 
 

 

 
 NT3 497 TVM+I 
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40% of the sequences in each alignment.  Uncorrected p-distances were calculated for pairwise 

comparisons for both CYTB and ND4 sequences using MEGA 5.0. In addition, mean p-

distances were calculated between species.  To further investigate the pattern of genetic 

divergence within Ninia, I estimated the mean genetic distance between species according the 

Kimura two parameter model using MEGA 5.0.  This model was selected because of the high 

transition to transversion ratio estimated in MEGA 5.0 for the mtDNA data (CYTB R=7.46, ND4 

R=6.62).  

2.2 Results 

2.2.1 Genetic Diversity 

 Due to difficulties in amplifying some particularly degraded templates, a few samples 

were absent from one or more data sets and subsequent analyses.  Following alignment, no 

gaps were found in any protein coding sequence.  Alignments for each locus are included in 

Nexus format in Appendix E for CYTB, Appendix F for ND4, and Appendix G for NT3.  Basic 

summary statistics for each locus are presented in Table 3.  The NT3 data set contained both 

homozygous and heterozygous genotypes.  To reconstruct haplotype sequences, the alignment 

was phased using the PHASE v2.1.1 algorithm (Stephens et al. 2001) implemented in DnaSP 

before calculating summary statistics.  Among the loci sampled, the CYTB sequence yielded the 

highest amount of nucleotide diversity (π = 0.1058), and ND4 exhibited a slightly lower level (π 

= 0.0833).  The amount of nucleotide diversity observed in the NT3 sequence was substantially 

lower (π = 0.0240).  Values for N. sebae followed the same pattern, with estimates of nucleotide 

diversity approaching approximately 30-35% of those obtained for the total dataset. 

 Pairwise p-distances are given in Appendix C for CYTB and Appendix D for ND4. Mean 

p-distances between species of Ninia are summarized in Table 4, and mean Kimura 2-

parameter distances between species of Ninia are summarized in Table 5.  Overall, the CYTB 

data yielded slightly higher estimates of genetic distance.  This discrepancy might be explained 

by the inclusion of tRNA sequence in the ND4 dataset because the tRNA sequence exhibits 
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less polymorphism than the ND4 coding sequence.  The highest distance estimates (Kimura 2-

parameter) were found between N. espinali and N. hudsoni for both CYTB (d = 0.188) and ND4 

(d = 0.158) data sets.  Likewise, the lowest estimates were found between N. maculata and N. 

pavimentata for both CYTB (d = 0.063) and ND4 (d = 0.058) data sets.  By comparison, 

estimates of genetic distance between some species of Ninia approached or exceeded that 

obtained for intergeneric comparisons with Sibon.  Mean genetic distance estimates between 

Ninia and Sibon for the CYTB data set ranged from d = 0.156 to d =0.187.  Similarly, mean 

genetic distance estimates between Ninia and Sibon for the ND4 data set ranged from d = 

0.152 to d =0.183. 

2.2.2 Phylogenetic analysis of mtDNA data 

 For phylogenetic analyses, Bayesian posterior probabilities (PP) greater than 95% and 

bootstrap proportions (BS) greater than 70% were considered strong support for a clade 

(Felsenstein 2004, Hillis and Bull 1993).  Results from the mtDNA Bayesian analyses are 

depicted in Figures 7, 8, and 10 and described herein.  Overall, both single gene and combined 

analyses of the mtDNA recovered the same major clades, but the analyses differed with respect 

to deeper relationships among Ninia lineages, most notably at short internodes.  Usually, where 

incongruence existed between topologies, one topology lacked support. 

 Bayesian analyses of the mtDNA supported the monophyly of Ninia.  The placement of 

Chersodromus as the sister species to Ninia was not strongly supported (0.94 posterior 

probability) by the Bayesian CYTB analysis, and the Bayesian ND4 analyses (0.85 posterior 

probability) indicated that the sister clade to Ninia consisted of members of 

Geophis,Tropidodipsas,and Sibon.  These differing results do not conclusively resolve the 

relationships between Ninia and its closest relatives, but they do support earlier ideas the Ninia 

share a closer connection to these genera than to Atractus. 

 With regard to the South American N. atrata group, the analyses of both CYTB and 

ND4 data sets supported the relationship of N. hudsoni and N. atrata as sister species.
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Table 3. Basic summary statistics for Ninia sequence alignments.  Values in parentheses indicate the number of sites used in calculations 
after exclusion of sites with gaps or missing data.  Values in brackets indicate standard deviations for π. 

 
Locus No. of 

Sequences 
No. of Sites (bp) No. Polymorphic 

 Sites (bp) 
No. Parsimony 

Informative Sites 
No. of 

Haplotypes 
Nucleotide Diversity 

(π) 

CYTB 65 1083 (1083) 436 373 49 0.1058 [0.0042] 

     N. sebae 28 1083 (1083) 87 75 19 0.0210 [0.0011] 

ND4 64 874 (803) 284 247 46 0.0833 [0.0035] 

     N. sebae 26 874 (806) 66 54 18 0.0242 [0.0013] 

NT3* 120 497 (497) 75 60 60 0.0240 [0.0009] 

     N. sebae 46 497 (497) 18 15 24 0.0079 [0.0005] 

 
*NT3 sequence data contained both homozygous and heterozygous genotypes.  To reconstruct haplotype sequences, the alignment was 
phased using the PHASE v2.1.1 algorithm (Stephens et al. 2001) implemented in DnaSP 5. 
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Table 4. Uncorrected p-distance averaged over sequence pairs between groups.  Values shown for both CYTB (upper right) and ND4 
(lower left). 

 

N. atrata 
 

0.131 0.133 0.127 0.138 0.082 0.121 0.116 0.102 0.123 0.129 0.135 

N. celata 0.098 
 

0.128 0.126 0.132 0.128 0.128 0.131 0.132 0.125 0.069 0.130 

N. diademata (Atlantic) 0.102 0.095 
 

0.108 0.139 0.121 0.132 0.136 0.119 0.133 0.132 0.141 

N. diademata (Pacific) 0.094 0.087 0.091 
 

0.138 0.123 0.133 0.130 0.127 0.128 0.125 0.128 

N. espinali 0.109 0.110 0.115 0.103 
 

0.144 0.134 0.134 0.126 0.138 0.115 0.124 

N. hudsoni 0.073 0.096 0.113 0.101 0.124 
 

0.109 0.103 0.099 0.120 0.122 0.139 

N. maculata 0.087 0.100 0.103 0.096 0.108 0.091 
 

0.056 0.103 0.129 0.117 0.139 

N. pavimentata 0.088 0.099 0.109 0.099 0.112 0.096 0.052 
 

0.101 0.124 0.123 0.135 

N. psephota 0.077 0.095 0.092 0.097 0.114 0.090 0.094 0.090 
 

0.123 0.129 0.138 

N. sebae 0.090 0.102 0.110 0.102 0.105 0.102 0.092 0.093 0.090 
 

0.124 0.131 

Ninia sp. 0.104 0.059 0.100 0.099 0.123 0.101 0.106 0.107 0.114 0.111 
 

0.135 

Sibon nebulatus 0.122 0.129 0.134 0.126 0.128 0.133 0.126 0.128 0.130 0.121 0.141 
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Table 5. Estimates of evolutionary distance averaged over sequence pairs between groups.  Values shown for both CYTB (upper right) 
and ND4 (lower left). Analyses were conducted using the Kimura 2-parameter model 

 

N. atrata 
 

0.169 0.172 0.164 0.178 0.096 0.153 0.146 0.124 0.155 0.166 0.176 

N. celata 0.118 
 

0.166 0.162 0.170 0.165 0.164 0.170 0.172 0.159 0.079 0.168 

N. diademata (Atlantic) 0.124 0.113 
 

0.134 0.183 0.152 0.170 0.178 0.151 0.172 0.172 0.187 

N. diademata (Pacific) 0.112 0.100 0.107 
 

0.180 0.157 0.173 0.169 0.164 0.162 0.161 0.165 

N. espinali 0.135 0.134 0.143 0.124 
 

0.188 0.171 0.172 0.159 0.178 0.142 0.156 

N. hudsoni 0.084 0.115 0.140 0.122 0.158 
 

0.135 0.126 0.119 0.151 0.154 0.181 

N. maculata 0.102 0.121 0.125 0.115 0.133 0.108 
 

0.063 0.126 0.165 0.147 0.183 

N. pavimentata 0.104 0.119 0.134 0.119 0.139 0.116 0.058 
 

0.122 0.157 0.155 0.176 

N. psephota 0.089 0.112 0.109 0.116 0.140 0.106 0.112 0.105 
 

0.156 0.167 0.181 

N. sebae 0.107 0.123 0.135 0.124 0.131 0.124 0.109 0.111 0.106 
 

0.155 0.168 

Ninia sp. 0.126 0.066 0.120 0.118 0.153 0.121 0.128 0.130 0.139 0.136 
 

0.176 

Sibon nebulatus 0.152 0.163 0.172 0.157 0.164 0.170 0.160 0.162 0.165 0.152 0.183 
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Additionally, there appears to have been a divergence within N. atrata, between the Pacific 

lowland population in Ecuador and the populations found in the valleys of the Andean 

Cordilleras in Colombia and eastward into Venezuela.  Figure 12 illustrates the locations of the 

sampled populations and their relationships to each other.  There is no strong support for the 

assignment of the Pallatanga (Chimborazo), Ecuador N. atrata to either the Pacific or interior 

populations, or to N. hudsoni.  The position of this taxon differed among analyses, but all the 

mtNDA Bayesian analyses indicated strong support (PP 1.00) for its placement in the 

atrata+hudsoni clade. 

 The exact phylogenetic position of N. psephota remained unresolved.  In some 

analyses, this taxon was indicated as sister to the maculata+pavimentata clade; in others it was 

indicated as sister to the hudsoni+atrata clade, but no analysis provided adequate support for 

either relationship.  However, the CYTB analysis supported the node giving rise to all of these 

taxa (PP 1.00).  The ND4 analysis did not indicate this relationship; it instead included N. 

psephota in an atrata-sebae clade but this relationship also lacked support.  Bayesian analyses 

of both CYTB and ND4 as well as the combined mtDNA data set supported (PP >0.98) a larger 

clade containing N. atrata, N. maculata, N. psephota, and N. sebae clade.  Ninia psephota 

appears to be related to both the N. maculata and N. pavimentata snakes of Central America 

and the N. atrata and N. hudsoni snakes of South America.  

 All mtDNA analyses recovered N. maculata and N. pavimentata in the same clade, with 

high support for the node joining them ( PP 1.0 ).  Structure within the clade indicated that some 

divergence had occurred between the Costa Rican among sampled here and other localities 

further north.  The analyses consistently recovered four groups, a Guatemalan population, a 

Honduran population, a Nicaraguan population, and a Costa Rican population, but the 

relationships among the sampled populations varied from one analysis to another.  The 

Bayesian analysis of CYTB data indicated one node (PP 0.69) that included N. pavimentata 

from San Marcos, Guatemala, and N. maculata from Nicaragua and Costa Rica but also 
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produced one supported node (PP .94) that included pavimentata from Baja Verapaz, 

Guatemala, with N. pavimentata and N. maculata from Honduras.  Among mtDNA analyses, N. 

pavimentata from San Marcos were not consistently placed with their conspecifics from 

Honduras and Baja Verapaz, Guatemala. 

 Within Ninia diademata, all mtDNA Bayesian analyses indicated a deep divergence, 

resulting in two well supported clades (PP 1.00).  Specimens from south of the Continental 

Divide along Pacific versant of southern Mexico and Guatemala comprised a Pacific clade while 

those to north and Atlantic side comprised an Atlantic clade.  Additionally, the mtDNA analyses 

indicated divergence within the Pacific clade between specimens from southern Mexico and 

Huehuetenango, Guatemala, and specimens from San Marcos and Suchitepequez, Guatemala.  

The node subtending all N. diademata was well supported in the analyses (PP 1.00).  The 

relationship of N. diademata to other Ninia species was not well resolved except in the CYTB 

Bayesian analysis, which weakly supported (PP >0.90) N. diademata as sister to a clade 

containing N. espinali and N. celata.  The ND4 Bayesian analysis indicated N. diademata as 

sister to N. celata, but did not support the the node joining the two (PP<0.70). 

 Ninia espinali was recovered as the sister species to all other Ninia in all the mtDNA 

analyses except for the CYTB Bayesian analysis, in which N. espinali was instead recovered as 

the sister species to N. celata with moderate support (PP 0.92).  Within the N. celata lineage, 

there appears to be a modest divergence between the Costa Rican specimen included in this 

study and a unique example from Cocle, Panama. 

 The mtDNA analyses all provided strong support for the inclusion of N. sebae in a clade 

with N. atrata, N. hudsoni, N. maculata, N. pavimentata, and N. psephota.  None of the 

analyses indicated substantial phylogenetic structuring within N. sebae.  Branch lengths from 

the terminal nodes to the ancestral N. sebae node appear relatively short compared to 

intraspecific branch lengths recovered for some other Ninia species (e.g. N. atrata, N. 



 

27 

 

diademata, N. pavimentata).  Analyses repeatedly recovered the same terminal clades, and 

placement of samples into these clades reflects a pattern of grouping by geographic proximity. 

2.2.3 Phylogenetic analysis of nucDNA data 

 Analysis of multiple unlinked loci can provide independent estimates of species trees. 

To provide an estimate the relationships among the species of Ninia independent of the mtDNA, 

I included one nuclear locus in this study, a portion of one exon of the NT3 gene.  I chose this 

particular locus because it has been widely used in phylogenetic studies, including several 

dealing with squamates (Noonan and Chippinadle 2006, Townsend et al. 2008, Wiens et al. 

2008, Daza et al. 2009).  Bayesian analysis of the NT3 data set (Figure 9) produced a different 

topology all together from the mtDNA analyses, indicating several polytomies and failing to 

recover both the genus Ninia as monophyletic and some of its species as monophyletic.  

However, many of the inferred relationships lacked adequate support.  In this analysis, 

Chersodromus was recovered in polytomy with N. espinali, N. maculata, N. pavimentata, and N. 

psephota, but this clade lacked adequate support.  Additionally, N. maculata and N. 

pavimentata were not recovered as a monophyletic. Furthermore, the analysis nested N. celata 

within N. atrata, but that clade also lacked support.  Specimens of N. diademata were recovered 

in two separate lineages, one indicated as the sister lineage to all Ninia (PP 0.75), containing 

only the Honduran specimens, and the other indicated as the sister lineage to N. sebae (PP 

1.00), containing specimens from both the Atlantic and Pacific localities north of Honduars. 

2.2.4. Phylogenetic analysis of combined mtDNA and nucDNA data 

Bayesian analysis of the combined mtDNA and nucDNA data set suggested similar 

relationships to those inferred by the mtDNA analyses (Figure 11), but it differed in that it 

provided strong support for a sister relationship between Chersodromus and N. espinali (PP 

1.00).  Like the mtDNA analyses, N. sebae was recovered in a well supported clade (PP 1.00) 

with N. atrata, N. maculata, N. pavimentata, and N. psephota.  The analysis also indicated N. 

psephota as sister to N. atrata (PP 0.90).  Likewise, the analysis recovered N. diademata in two 
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well supported clades (1.00), corresponding to an Atlanic clade and a Pacific clade, and it 

indicated N. celata as sister to N. diademata, but that relationship was not strongly supported 

(PP 0.82). 

Weighted parsimony analysis using the tri-level weighting scheme has been shown to 

perform as well as or better than equally weighted parsimony because of its ability to capture 

additional information in the amino acids (Kjer et al. 2007).  Although use of a tri-level weighting 

scheme violates the assumption of character independence, justification for combining protein 

and nucleic acid sequences is provided by Agosti et al. (1996) and Flores-Villela et al. (2000).  If 

additional characters support relationships originally supported by the primary sequence, then 

those characters simply up-weight those relationships.  Alternatively, additional characters may 

not support the original relationships, in which case they do not cause a problem of non-

independence because the state of one character is not predictive of the other. 

The weighted parsimony analysis based on 5665 total characters (891 parsimony 

informative characters) derived from combined mtDNA and nucDNA data resulted in three most 

parsimonious trees, each 3268 steps long.  All three trees and the strict-consensus tree 

indicated a highly similar topology to that of the Bayesian analysis described above.  They 

differed in the placement of a few terminal nodes within species clades, but deeper relationships 

were congruent with the Bayesian results.  Additionally, the weighted parsimony analysis lacked 

adequate support for the clade containing N. atrata, N. maculata, N. pavimentata, N. psephota, 

and N. sebae; this clade was strongly supported by the Bayesian analysis (PP 1.00). 

The tree produced by the UPGMA method (Figure 13) also yielded a topology similar to 

that of the Bayesian analysis.  Like the weighted parsimony analysis, it differed in the placement 

of a few terminal nodes within species clades.  Unlike the Bayesian or weighted parsimony 

analyses, Chersodromus was not recovered within the Ninia clade.
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Figure 7. Bayesian phylogram derived from CYTB data. Numbers above or below nodes 
represent posterior probability values for the indicated clade. 
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Figure 8. Bayesian phylogram derived from ND4 data. Numbers above or below nodes 
represent posterior probability values for the indicated clade. 
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Figure 9. Bayesian phylogram derived from NT3 data. Numbers above or below nodes 
represent posterior probability values for the indicated clade. 
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Figure 10. Bayesian phylogram derived from combined mtDNA data (CYTB, ND4). Numbers 
above or below nodes represent posterior probability values for the indicated clade. 
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Figure 11. Bayesian phylogram of combined mtDNA and nucDNA data (CYTB, ND4, NT3). 
Numbers above or below nodes represent posterior probability values for the indicated clade. 
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Figure 12. Strict consensus cladogram of the 3 most parsimonious trees recovered from the 
weighted parsimony analysis of combined mtDNA and nucDNA data (CYTB, ND4, NT3). 

Numbers above nodes indicate bootstrap proportions; values only shown for branches with ≥ 
70% BS support. 
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Figure 13. UPGMA phylogram derived from combined mtDNA and nucDNA data (CYTB, ND4, 

NT3). 
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2.3 Discussion 

2.3.1 Inference of Phylogenetic Relationships 

 Overall, the mtDNA and combined analyses provided the most resolved topologies with 

the highest support.  In addition, they repeatedly recovered several relationships.  Notably, all 

Ninia were all included a single clade with or without Chersodromus.  The analyses strongly 

supported a N. diademata clade containing two strongly supported subclades corresponding to 

Atlantic and Pacific localities.  The analyses all indicated N. atrata, N. hudsoni, N. maculata, N. 

pavimentata, and N. psephota as members of another strongly supported clade.  Within that 

larger clade, Ninia maculata and N. pavimentata were recovered in one strongly supported 

clade and N. atrata and N. hudsoni were recovered in another strongly supported clade.  All the 

analyses also strongly supported a sister relationship for N. celata from Costa Rica and Ninia 

sp. from Panama.   

 The molecular data also imply a relationship between N. celata and N. diademata.  

Although the analyses lacked support for this relationship, the fact that these two species were 

recovered as sister lineages by multiple methods hints that a real relationship may exist.  Even 

thought the single gene CYTB and NT3 did not recover this relationship, at least for the 

Bayesian CYTB analysis, both N. celata and N. diademata were recovered in the same clade 

with N. espinali.  Likewise, combined analyses by multiple methods favored the placement of N. 

psephota in a clade with N. atrata and N. hudsoni.  This relationship lacked support, but it is 

worth noting that distance, parsimony, and likelihood-based methods all converged on this 

affinity. 

 All analyses support a strong relationship between N. celata and a population labeled 

Ninia sp.(PP 1.00, BS 100%).  Ninia celata has only been taken from a few localities in Costa 

Rica and western Panama, but during the course of this study I obtained material from an 

unidentified specimen collected near Cocle, Panama, outside of the known range and elevation 

for N. celata.  Examination of photos of this specimen revealed that the specimen superficially 
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resembles N. atrata, but it exhibits a curious mid-ventral stripe, a feature not shared with either 

N. atrata or N. celata.  Branch lengths between this species and N. celata in the phylograms 

and the genetic distance estimates (Kimura 2-parameter) between the two species for CYTB (d 

= 0.079) and ND4 (d = 0.066) indicate that the two populations have experienced moderate 

divergence.  Given the apparent geographic and altitudinal separation between the two species, 

examination of additional material may reveal the Panama population to be a distinct species. 

 Bayesian and weighted parsimony multigene analyses which incorporated NT3 data 

indicated a sister relationship for Chersodromus and N. espinali, thus the inclusion of NT3 

sequence affects the placement of Chersodromus when using these methods.  Given the 

similarity of the Chersodromus sequence to Ninia as indicated by NT3 Bayesian analysis 

(Figure 9), it is possible that inclusion of NT3 data simply has an additive effect which increases 

the overall similarity of Chersodromus to Ninia relative to other outgroup taxa.  However, for the 

UPGMA method, inclusion of the NT3 sequence did not result in the placement of 

Chersodromus within the Ninia clade, suggesting that simple distance measures cannot entirely 

account for this phenomenon.  It should be noted that both parsimony and Bayesian inference 

methods have been shown to be susceptible to long branch attraction (LBA), especially when 

considering ingroup LBA to outgroups (Felsenstein 2004, Bergsten 2005, Kolaczkowski and 

Thornton 2009). 

 While the inclusion of additional loci and outgroup taxa may further resolve the 

phylogenetic position of Chersodromus, given the present data, a couple alternative hypotheses 

can be made about the relationship of Chersodromus to Ninia.  It is conceivable that 

Chersodromus, N. espinali, and the other species of Ninia represent three distinct genera.  

Analyses indicate N. espinali as the earliest diverging Ninia species, and this species differs 

from all others morphologically in several aspects (McCranie and Wilson 1995), most noticeably 

lacking any indication of a light nuchal collar, even as juveniles.  Therefore, a relationship 

between Chersodromus and N. espinali (but not any other Ninia) would seem to imply the 
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existence of three monophyletic groups, and the mtDNA data do not reject this hypothesis.  

Alternatively, Chersodromus and Ninia may represent a single monophyletic group; however, 

the mtDNA data fail to support this hypothesis, and the nucDNA on its own does not explicitly 

support this hypothesis either (BP ≤ 0.85 for deep nodes).  Thus, if Chersodromus and Ninia do 

not represent two separate monophyletic groups, the data are more consistent with the three 

group hypothesis. 

 Given the remarkably different results of the nucDNA analysis, lack of congruence 

between the mtDNA and nucDNA analyses is not surprising when considering the different 

evolutionary pathways the mitochondrial and nuclear genomes can take.  Notably, the two 

genomes experience different modes of inheritance, have different effective population sizes 

(upon which stochastic processes such as genetic drift can act), and are subject to different 

selection pressures.  Therefore, it would not seem unlikely to recover different genealogies for 

mtDNA and nucDNA loci, and there are numerous reports of this occurrence in the literature.  

More specific explanations have been given for the lack of congruence between mtDNA and 

nucDNA analyses, and these include homoplasy, incomplete lineage sorting, and poor 

resolution due to lack of informative variation (Moore 1995, McCracken and Sorenson 2005).  

Additionally, such incongruence can result from male-biased gene flow between populations, 

and this asymmetric gene flow has been documented in lizards (Johansson 2008), birds (Gibbs 

et al. 2000, Helbig et al. 2001), and mammals (Wilmer et al. 1999, Castella et al. 2001, 

Herreman 2009),  Lastly, trees resulting from phylogenetic analysis of paralogous sequences 

would not be expected to be congruent with other gene-trees because such a tree would not 

represent true genealogical relationships due to the differing evolutionary history of the 

paralogues. The lack of resolution of the NT3 tree, combined with low posterior probability 

support for indicated clades, and the comparatively low number of substitutions (see Table 3) 

observed in the NT3 sequence data suggest that the relationships indicated from this data set 

should be considered cautiously because phylogenetic signal may be affected by a lack of 



 

39 

 

informative variation.  Additionally, and the pattern of relationships recovered (e.g. polyphyly 

and paraphyly) is consistent with what might result from incomplete lineage sorting.  In the case 

of incomplete lineage sorting, because all the alleles present in a species or population do not 

coalesce into a single ancestral allele, ancestral polymorphism remains and obscures 

phylogenetic signal.  Daza et al. (2009) invoked this phenomenon to explain incongruence 

between nucDNA data (including that of NT3) with mtDNA data with respect to the dipsadine 

genus Leptodeira. 

Estimates of genetic distance between some lineages of Ninia approach those between 

Ninia and Sibon, suggesting that divergence within Ninia occurred relatively early in the 

evolution of the genus. The difficulty in resolving some of the relationships within Ninia and the 

relationship of the genus to other dipsadine genera may be due to weak phylogenetic signal that 

could have resulted from multiple diversification events occurring in a narrow window of time.  

Patterns observed in the data are consistent with this hypothesis (e.g. short internodes).  If this 

is the case, it makes sense that some of the ancestral populations of these species did not 

persist long enough for complete lineage sorting to occur prior to subsequent speciation events. 

2.3.2 Divergence and Biogeography 

 Present day distributions of Ninia species point to two main areas of diversity, the 

highlands of Nuclear Central America and the highlands associated with Talamancan region of 

Costa Rica and western Panama.  Inhabitants of the former include N. diademata, N. espinali, 

and N. pavimentata, while those of the latter include N. celata, N. maculata, and N. psephota. 

This pattern of diversity suggests that these areas played a pivotal role in the diversification of 

Ninia.  Although altitudinal ranges of Ninia vary, as a group, they tend to occupy areas of moist, 

tropical forest that exist at moderate elevation.  Therefore, it seems likely that the ancestor of 

Ninia was not a lowland or montane specialist, and that its generalized habitat requirements 

allowed dispersal into new areas wherever moist, tropical forests existed.  
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 The complex geological and climatic history of Middle America during the Miocene and 

Pliocene provides many possible scenarios for the diversification of Ninia.  Development of the 

highlands of Nuclear Central America occurred during the Miocene (Savage 2002).  Divergence 

time estimates presented by Daza et al. (2009) put the split between Ninia and the ancestor of 

Dipsas and Sibon around 10 mya.  If that date is realistic, then Ninia appear to have arisen 

during the middle to late Miocene, during or following the formation of the Nuclear Central 

American highlands, a dynamic period of geological development and climate change. 

 Application of published mtDNA substitution rates to uncorrected p-distances (CYTB) 

for Ninia can give crude estimates of divergence time.  Zamudio and Greene (1997) reported 

rates 0.47 to 1.32% per million years for reptiles, and Daza et al. (2009) reported a rate of 

1.34% per million years for snakes.  Based on these values, the split between Sibon and Ninia 

occurred 26.4 to 9.3 mya (Sibon nebulatus-N. espinali).  Among Ninia lineages, these rates 

suggest the split between the Atlantic and Pacific N. diademata clades occurred 23.1 to 8.1 

mya, the split between N. atrata and N. maculata occurred 25.0 to 9.7 mya, the split between N. 

atrata and N. psephota occurred 21.6 to 7.6 mya, and the split between N. atrata and N. 

hudsoni occurred 17.4 to 6.1 mya. 

 Descendants of two early diverging Ninia lineages, N. diademata and N. espinali, 

collectively occupy areas in southern Mexico, Guatemala, and Honduras, indicating that the 

ancestor of Ninia occurred in Nuclear Central America during that time.  The uplift of the Sierra 

Madres of Mexico in combination with the warming and drying trends of the Miocene led to the 

formation of a semi-arid barrier in central Mexico (Savage 2002); this barrier likely prevented 

northward dispersal of Ninia. To the south, continued uplift during the Miocene and Pliocene 

allowed the southward dispersal of Middle American herpetofauna over an emerging landmass 

(Savage 2002).  Ninia celata, an endemic of lower Central America, also appears to have 

diverged relatively early among Ninia, indicating that the ancestral Ninia populations had 

successfully dispersed southward to exploit newly emerging lands. 
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 Geographic relationships for N. diademata are mapped in Figure 12.  Evidence 

suggests that a highland corridor existed which spanned the Isthmus of Tehuantepec during the 

Miocene (Barrier et al. 1998).  If the Atlantic and Pacific clades of N. diademata diverged 

roughly 23.1 to 8.1 mya, then this interval overlaps with the existence of the highland corridor, 

and this highland corridor may have isolated populations of N. diademata on either side.  Within 

the Pacific clade, the analyses suggest two groups exist, one consisting of specimens from 

Oaxaca and Chiapas, Mexico, and the other consisting of specimens from the Pacific versant of 

the Guatemalan highlands.  Thus it seems that the highlands of San Marcos and 

Quezaltenango may have effectively limited gene flow between localities found on the Pacific 

versant of Guatemala and those found to the north in Chiapas and Oaxaca. 

 Both N. sebae and N. maculata have present day distributions that enter both Nuclear 

Central America and lower Central America. This suggests the ancestor of these lineages, 

which also gave rise to N. atrata, N. hudsoni, and N. psephota, had a similarly large distribution 

in Central America.  Geologic developments and climatic changes that occurred during the late 

Miocene and Pliocene appear to have led to a radiation within this Ninia lineage. Today, N. 

sebae occupies a more northern distribution in comparison to other descendants from the same 

ancestral lineage.  Therefore, N. sebae could have descended from an ancestral population that 

became isolated from other populations to the south. Evidence suggests that a marine 

connection existed between the Pacific Ocean and the Caribbean Sea during the Miocene and 

Pliocene, separating the Nuclear Central American highlands from the Lower Central American 

highlands (Coates and Obando 1996). This marine barrier could have served to isolate the 

ancestor of N. sebae from populations further south.  This barrier has been implicated in 

speciation events for pit vipers during the middle to late Miocene (Castoe et al 2009), and based 

on mtDNA rates, N. sebae diverged from N. maculata during the same time (25.0 to 8.8 mya).  

Although N. sebae can be found as far south as Costa Rica today, it is possible that the species 

expanded its range southward at a later time, after speciation had occurred and the marine gap 
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had closed.  Geographic relationships for N. sebae are illustrated in Figure 15.  There do not 

appear to be any significant geographic barriers for Ninia sebae, and the molecular data do not 

provide evidence for historical divergence events within the species.  Thus, the low amount of 

molecular variation observed over a large geographic area suggests that the species probably 

experienced a recent population bottleneck followed by a range expansion. 

 Ninia maculata may have originated in Lower Central America as part of the same 

radiation. Although this species occurs in both Nuclear Central America and Lower Central 

America, the greater distribution is centered in southern Nicaragua, Costa Rica, and Panama, 

suggesting the species arose here, then later dispersed north into Honduras and Guatemala 

after speciation had occurred. The geographic relationships of N. maculata and N. pavimentata 

populations are depicted in Figure 13.  The high mountainous of areas of San Marcos and 

Quezaltenango appear to have served as barrier to gene flow between N. pavimentata on the 

Pacific versant and conspecifics to the interior in Baja Verapaz.  Also, Ninia maculata is largely 

absent from the central part of Nicaragua and the Miskito coast; these areas may consist of 

unsuitable habitat that effectively isolate northern populations from the southern ones.  

 Because of the restriction of N. psephota to higher elevations, divergence of this 

species can be linked to exploitation of novel montane environments that developed from the 

continued uplift of the Sierra Talamanca during the Miocene.  If N. psephota diverged 21.6 to 

7.6 mya, as estimated from mtDNA substitution rates, then its interval for speciation overlaps 

that with the uplifting of the Sierra Talamanca during the Miocene. 

 It seems almost certain that N. atrata and N. hudsoni arose via a dispersal event into 

South America.  Based on the crude estimate for the divergence between N. atrata and N. 

hudsoni (17.4 to 6.1 mya), the ancestor invaded South America prior to the closure of the 

Panama Isthmus.  Lending support to this hypothesis, Daza et al. (2009) cited divergence time 

estimates for Leptodeira that indicated the species had also invaded South America prior to the 

closure of the Isthmus.  The lack of a stable land connection and eustatic sea level fluctuations 
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during the early Pliocene could have isolated this lineage from Ninia in Lower Central America, 

severing gene flow populations to the north. Geographic relationships for N. atrata and N. 

hudsoni populations are depicted in Figure 12.  It appears that the ancestor of N. atrata and N. 

hudsoni dispersed into South America during or after the final uplift of the Andean cordilleras in 

eastern Columbia that occurred 25-10 mya (Gregory-Wodzicki 2000), and even though these 

mountains currently present a geographic barrier, N. atrata was initially able to disperse across 

it, possibly by circumventing the barrier to the north.  Ultimately, the Cordilleras have restricted 

gene flow between populations along the Pacific coast and those to the east of the Andes.  

Ninia atrata from the Pacific lowlands (Esmeraldas, Manabi) occupy areas of moist tropical 

forest, and it appears that this region is separated from the Pallatanga locality by dry forest.  

Therefore, even though the Pallatanga valley opens into the coastal plain, intervening areas of 

dry forest may pose a geographic barrier to N. atrata. 

2.3.3 Comparisons to Previous Works 

 The results of this study provide evidence supporting many of the conclusions drawn by 

previous authors regarding the systematics of Ninia.  Smith (1996), in his analysis of 

morphological variation in N. sebae, found little evidence that suggested the subspecific races 

assigned to Ninia accurately reflected the pattern of genetic differentiation in N. sebae. Figure 

15 illustrates the genetic relationships among N. sebae populations in relationship to their 

geographic location and subspecific status and demonstrates how the molecular data support 

his conclusions.  Smith also detected a pattern of differentiation within N. diademata similar to 

the pattern of divergence uncovered by the molecular data (Figure 13), namely that the snakes 

along the Pacific versant of southern Mexico and Guatemala differed from conspecifics found 

north of the highlands.  In consideration of his phylogenetic analysis, this analysis differs in 

several ways. First, his parsimony analysis of morphological characters suggested that N. 

psephota and N. diademata were sister taxa whereas analysis of the molecular data here infers 

that Ninia diademata was the sister taxa to the ancestor of espinali+celata and that N. psephota 
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Figure 14. Map depicting relationships among localities of Ninia atrata and Ninia hudsoni based 
on mtDNA. Boxes represent terminal clades or terminal nodes. Lines represent branches; the 

length of lines does not correspond to evolutionary distance. 
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Figure 15. Map depicting relationships among localities of Ninia diademata based on mtDNA. 
Boxes represent terminal clades or terminal nodes. Lines represent branches; the length of 

lines does not correspond to evolutionary distance. Red shading indicates approximate 
distributions for N. diademata subspecies. 
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Figure 16. Map depicting relationships among localities of Ninia maculata and Ninia 
pavimentata based on mtDNA. Boxes represent terminal clades or terminal nodes. Lines 

represent branches; the length of lines does not correspond to evolutionary distance. 
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Figure 17. Map depicting relationships among localities of Ninia sebae based on mtDNA. Boxes 
represent terminal clades or terminal nodes. Lines represent branches; the length of lines does 
not correspond to evolutionary distance. Red shading indicates approximate distributions for N. 

sebae subspecies. 
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shared a closer connection with the atrata+maculata ancestor.  Second, his analysis placed N. 

sebae in a clade with N. diademata, N. maculata, N. pavimentata, and N. psephota, exclusive of 

N. atrata and N. hudsoni.  The results here indicate that N. sebae shares a more recent 

common ancestor with the atrata+maculata clade than with N. diademata.  Lastly, his phylogeny 

infers that N. atrata, N. espinali, N. celata, and N. hudsoni diverged earliest among Ninia, with 

N. celata indicated as the sister lineage to all other Ninia.  However, the molecular data suggest 

that N. espinali may have been the earliest to diverge from the Ninia ancestor.  Smith concluded 

that two basic groups existed within Ninia, a South American and a Central American group.  

This dichotomy does not seem to reflect the evolutionary history of the group as inferred from 

the molecular data: N. atrata and N. hudsoni do not share a more common ancestor with N. 

espinali and N. celata exclusive of the other Central American taxa. 

 In the description of N. celata and N. espinali, McCranie and Wilson (1995) reported 

two unusual specimens of N. atrata from a valley near Pallatanga (Chimborazo), Ecuador, that 

they believed represented a unique species.  During the course of this study, I received material 

from that locality to include in the molecular analysis.  The resulting data support the 

conclusions drawn by McCranie and Wilson.  It appears that the haplotpye from this specimen 

this locality is distinctive from both N. hudsoni and N. atrata, and that the Pallatanga 

(Chimborazo) population deserves further investigation.  Considerating of the geography of that 

area, it is not difficult to imagine how the Andean Cordilleras have effectively blocked or limited 

gene flow among populations of N. atrata, leading to the pattern of diversification seen in the 

lineage leading to N. hudsoni and N. atrata.  More extensive sampling of N. atrata in the 

Cordilleras in Ecuador and Colombia is required to clarify the status of N. atrata in that region, 

and such activities may uncover similar situations at other locations.  In addition to their 

conclusion about N. atrata, this study validates the recognition of N. celata and N. espinali.  

Both species represent lineages clearly distinct from N. atrata. 

 Savage and Lahanas (1991) reported variation in N. maculata from Costa Rica and 

western Panama.  They identified three distinctive populations comprised of snakes from the 
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Pacific lowlands, upland Costa Rica (and western Panama), and the Atlantic lowlands.  I 

obtained material of N. maculata from upland Costa Rica, but material from the Pacific lowland 

and Atlantic lowland populations was not available at the time the molecular analyses were 

completed.  The data indicate that the upland Costa Rican population is distinct from northern 

populations of N. pavimentata and N. maculata, but additional molecular data from the Pacific 

and Atlantic lowland populations is required to fully understand the evolutionary relationships 

among N. maculata populations. 

 Both Savage and Lahanas (1991) and Smith and Campbell (1996) suggested that 

northern populations of N. maculata from Guatemala represented a distinct species that should 

be recognized as N. pavimentata.  It is possible that the Guatemalan populations of N. maculata 

have experienced some recent morphological differentiation, but the molecular data does not 

support these species as monophyletic groups.  If the epithet pavimentata only applies to the 

specimens from the central highlands of Guatemala, then the species may ultimately prove to 

be polyphyletic.  Even if the epithet is broadened to include specimens from Honduras, as 

suggested by Townsend et al. (2005), N. maculata is still rendered paraphyletic. 

2.4 Conclusions 

 In conclusion, this research answers several questions about an enigmatic group of 

snakes.  It presents novel relationships for the species of Ninia and the mtDNA data support the 

monophyly of the genus. Even though the monophyly of the genus cannot be proven 

conclusively in light of the nucDNA, the analyses indicate all species of Ninia as members of the 

same clade.  The assignment of a sister taxon to Ninia and the placement of Chersodromus 

remains problematic.  The molecular analyses consistently indicate that N. atrata, N. hudsoni, 

N. maculata, N. pavimentata, and N. psephota all share a common ancestor, which in turn 

shared a common ancestor with N. sebae.  Ninia hudsoni and N. atrata are inferred as sister 

taxa, and N. maculata and N. pavimentata form a monophyletic group, but the monophyly of 

either species with regard to other is not supported.  In addition to recovering interspecific 
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relationships, this research uncovered interesting relationships within N. atrata, N. diademata, 

N. maculata, and N. sebae.  

 The research presented here poses several interesting questions about the 

evolutionary history of Ninia, making the group a promising subject for further research.  Future 

efforts should be directed at understanding the population dynamics of the N. maculata and N. 

pavimentata complex, examining the relationships of N. atrata populations in Colombia and 

Ecuador, further examining the deep divergence in N. diademata, and describing the population 

of Ninia from Panama allied to N. celata.  This research provides a solid framework from which 

to base future work on Ninia and should aid in making taxonomic evaluations. 
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APPENDIX A 
 
 

LIST OF TAXA AND LOCALITIES SAMPLED IN THIS STUDY 
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Collector No. Museum Taxon Locality Source of Data 

ENS_9039 
 

Adelphicos quadrivirgatus Guatemala: Huehuetenango Coleman M. Sheehy 

 
LSU-H_12441 Atractus trilineatus Brazil: Roraima Coleman M. Sheehy 

ANMO_2298 
 

Chersodromus sp. Mexico This study 

ISZ_059 
 

Chersodromus sp. Mexico This study 

UOGV_062 
 

Chersodromus sp. Mexico This study 

 
UTA_R-12272 Cryophis hallbergi Mexico: Oaxaca Coleman M. Sheehy 

WED_59073 
 

Dipsas catesbyi Peru Coleman M. Sheehy 

JAC_30704 
 

Geophis nigrocinctus Mexico: Jalisco Coleman M. Sheehy 

 
FHGO_7335 Ninia atrata Ecuador: Chimborazo This study 

ENS_12640 
 

Ninia atrata Ecuador: Esmeraldas This study 

LAC_1594 KU 218424 Ninia atrata Ecuador: Manabi This study 

N1 No Voucher Ninia atrata Venezuela: Caracas This study 

ECS_794 
 

Ninia atrata Venezuela: Guarico This study 

ASL_098 
 

Ninia celata Costa Rica: Limon This study 

ENS_7939 UTA R-42291 Ninia diademata Guatemala: Huehuetenango This study 

JAC_20014 UTA R-46553 Ninia diademata Guatemala: San Marcos This study 

JAC_20070 UTA R-46554 Ninia diademata Guatemala: San Marcos This study 

ENS_13451 
 

Ninia diademata Guatemala: Suchitepequez This study 

JHT_2799 
 

Ninia diademata Honduras: Copán This study 

JHT_2821 
 

Ninia diademata Honduras: Copán This study 

JHT_2822 
 

Ninia diademata Honduras: Copán This study 

JHT_3007 
 

Ninia diademata Honduras: Santa Bárbara This study 

JAC_22917 
 

Ninia diademata Mexico: Chiapas This study 

JAC_25844 
 

Ninia diademata Mexico: Oaxaca This study 

JAC_22500 UTA R-52599 Ninia diademata Mexico: Puebla This study 

JAC_24987 UTA R-53068 Ninia diademata Mexico: Veracruz This study 

FN212525 USNM 564116 Ninia espinali Honduras: Comayagua This study 

IRL_077 
 

Ninia espinali Honduras: Comayagua This study 

JHT_1611 
 

Ninia espinali Honduras: Cortés This study 

JHT_2624 
 

Ninia espinali Honduras: La Paz This study 

JHT_2625 
 

Ninia espinali Honduras: La Paz This study 

 
FHGO_5940 Ninia hudsoni Ecuador: Morona Santiago This study 

 
MVZ_149884 Ninia maculata Costa Rica: Alajuela This study 

 
MVZ_204116 Ninia maculata Costa Rica: Cartago This study 

 
MVZ_204122 Ninia maculata Costa Rica: Cartago This study 

 
MVZ_204124 Ninia maculata Costa Rica: Cartago This study 

ENS_10670 UTA R-54000 Ninia maculata Honduras: Olancho This study 

ENS_9739 UTA R-44836 Ninia maculata Nicaragua: Jinotega This study 

N629 
 

Ninia maculata Nicaragua: R. A. Atlantico Norte This study 

ENS_7788 UTA R-42427 Ninia pavimentata Guatemala: Baja Verapaz This study 

ENS_8342 UTA R-42401 Ninia pavimentata Guatemala: San Marcos This study 

JAC_19803 UTA R-46560 Ninia pavimentata Guatemala: San Marcos This study 

JAC_19804 UTA R-46561 Ninia pavimentata Guatemala: San Marcos This study 

JHT_3068 
 

Ninia pavimentata Honduras: Atlántida This study 

JHT_2448 
 

Ninia pavimentata Honduras: Yoro This study 

 
MVZ_204114 Ninia psephota Costa Rica: Cartago This study 

 
MVZ_207364 Ninia sebae Costa Rica: Guanacaste This study 

 
MVZ_207365 Ninia sebae Costa Rica: Guanacaste This study 

CMS_002 
 

Ninia sebae Costa Rica: Puntarenas This study 

MSM_97 
 

Ninia sebae Guatemala: Baja Verapaz This study 

ENS_10257 UTA R-46879 Ninia sebae Guatemala: Guatemala This study 

JAC_19256 UTA R-42396 Ninia sebae Guatemala: Huehuetenango This study 

ENS_13314 UTA R-58901 Ninia sebae Guatemala: Izabal This study 

MEA_444 UTA R-39539 Ninia sebae Guatemala: Izabal This study 
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Collector No. Museum Taxon Locality Source of Data 

JAC_20998 UTA R-50323 Ninia sebae Guatemala: Peten This study 

JAC_21025 UTA R-50324 Ninia sebae Guatemala: Peten This study 

ENS_13346 UTA R-58902 Ninia sebae Guatemala: Santa Rosa This study 

JHT_2576 
 

Ninia sebae Honduras: Comayagua This study 

JHT_2798 
 

Ninia sebae Honduras: Copán This study 

IRL_034 
 

Ninia sebae Honduras: Cortés This study 

ENS_8656 UTA R-41252 Ninia sebae Honduras: El Paraiso This study 

JHT_2030 
 

Ninia sebae Honduras: Francisco Morazán This study 

FN212668 USNM 564122 Ninia sebae Honduras: Gracias a Dios This study 

ENS_10756 UTA R-53995 Ninia sebae Honduras: Olancho This study 

JHT_2427 
 

Ninia sebae Honduras: Yoro This study 

AMH_356 
 

Ninia sebae Mexico: Chiapas This study 

AMH_357 
 

Ninia sebae Mexico: Chiapas This study 

JAC_21629 UTA R-51847 Ninia sebae Mexico: Oaxaca This study 

JAC_22579 UTA R-52616 Ninia sebae Mexico: Veracruz This study 

UOGV_246 
 

Ninia sebae Mexico: Veracruz This study 

JAC_24419 
 

Ninia sebae Mexico: Yucatan This study 

N108 
 

Ninia sebae Nicaragua: Jinotega This study 

JM_376 
 

Ninia sp. Panama: Cocle This study 

ENS_6419 
 

Tropidodipsas fischeri Guatemala Coleman M. Sheehy 

JAC_30401 
 

Tropidodipsas sartorii Mexico Coleman M. Sheehy 

N625 
 

Tropidodipsas sartorii Nicaragua Coleman M. Sheehy 

 
AMH = Alberto Mendoza Hernandez field series 
ANMO = Adrian Nieto-Montes de Oca field series 
CMS = Coleman M. Sheehy field series 
ENS = Eric N. Smith field series 
JAC = Jonathan A. Campbell field series 
JHT = Josiah H Townsend field series 
IRL = Ileana R. Luque-Montes field series 
ISZ= Israel Solano Zavaleta field series 
LSU-H = Louisiana State University, Museum of Natural Science, Herpetology Collection 
MEA = Manuel E. Acevedo field series 
MSM = Mahmood Sasa field series 
MVZ = Museum of Vertebrate Zoology, University of California, Berkeley 
NXXX = Nicaragua field series, Scott Travers and Josiah H Townsend 
UOGV = Uri Omar Garcia Vazquez field series 
UTA = Amphibian and Reptile Research Diversity Center, University of Texas Arlington 
WED = William E. Duellman field series 
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APPENDIX B 
 
 

LIST OF ADDITIONAL MATERIALS USED IN THIS STUDY 
 



 

 55 

 

Museum Taxon Locality Genbank Accession Numbers 

   
CYTB ND4 NT3 

MHUA_14368 Atractus wagleri Colombia: Antioquia GQ334480 
 

GQ334664 

UTA_R-12272 Cryophis hallbergi Mexico: Oaxaca 
  

GQ334666 

MHUA_14452 Ninia atrata Colombia: Caldas GQ334553 
 

GQ334683 

MHUA_14511 Sibon nebulatus Colombia: Antioquia GQ334556 
 

GQ334685 

MVZ_233298 Sibon nebulatus Costa Rica: Limon EU728583 EU728583 FJ455189 

 
MHUA = Museo Herpetologia de la Universidad the Antioquia, Colombia 
MVZ = Museum of Vertebrate Zoology, University of California, Berkeley 
UTA = Amphibian and Reptile Research Diversity Center, University of Texas at Arlington 
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APPENDIX C 
 
 

TABLE OF PAIRWISE P-DISTANCES FOR CYTB SEQUENCES 
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Sequence 

 
1 2 3 4 5 6 7 8 

N_atrata_CO_Caldas_MHUA_14452 1 
        N_atrata_EC_Chimborazo_FHGO_7335 2 0.077 

       N_atrata_EC_Esmeraldas_ENS_12640 3 0.072 0.088 
      N_atrata_EC_Manabi_LAC_1594 4 0.084 0.092 0.039 

     N_atrata_VE_Guarico_ECS_794 5 0.055 0.074 0.066 0.076 
    N_celata_CR_Limon_ASL_098 6 0.135 0.131 0.130 0.139 0.119 

   N_diademata_GT_Huehuetenango_ENS_7939 7 0.122 0.120 0.118 0.124 0.115 0.124 
  N_diademata_GT_San_Marcos_JAC_20014 8 0.135 0.136 0.132 0.141 0.133 0.128 0.067 

 N_diademata_GT_San_Marcos_JAC_20070 9 0.134 0.135 0.131 0.140 0.132 0.127 0.066 0.001 

N_diademata_GT_Suchitepequez_ENS_13451 10 0.134 0.135 0.131 0.140 0.132 0.127 0.066 0.001 

N_diademata_HN_Copan_JHT_2799 11 0.138 0.132 0.134 0.131 0.128 0.128 0.096 0.120 

N_diademata_HN_Copan_JHT_2821 12 0.139 0.133 0.135 0.132 0.129 0.129 0.097 0.121 

N_diademata_HN_Copan_JHT_2822 13 0.138 0.132 0.134 0.131 0.128 0.128 0.096 0.120 

N_diademata_HN_Santa_Barbara_JHT_3007 14 0.136 0.130 0.132 0.131 0.128 0.129 0.097 0.121 

N_diademata_MX_Chiapas_JAC_22917 15 0.122 0.120 0.118 0.124 0.115 0.124 0.000 0.067 

N_diademata_MX_Oaxaca_JAC_25844 16 0.122 0.120 0.118 0.124 0.115 0.124 0.000 0.067 

N_diademata_MX_Puebla_JAC_22500 17 0.137 0.139 0.138 0.130 0.122 0.130 0.105 0.118 

N_diademata_MX_Veracruz_JAC_24987 18 0.138 0.138 0.131 0.129 0.127 0.125 0.099 0.114 

N_espinali_HN_Comayagua_FN212525 19 0.135 0.132 0.143 0.146 0.134 0.132 0.139 0.138 

N_espinali_HN_Comayagua_IRL_077 20 0.135 0.132 0.143 0.146 0.134 0.132 0.139 0.138 

N_espinali_HN_Cortes_JHT_1611 21 0.135 0.131 0.145 0.148 0.135 0.133 0.139 0.137 

N_espinali_HN_La_Paz_JHT_2624 22 0.134 0.131 0.142 0.145 0.133 0.131 0.139 0.137 

N_espinali_HN_La_Paz_JHT_2625 23 0.135 0.132 0.143 0.146 0.134 0.132 0.139 0.138 

N_hudsoni_EC_Morona_Santiago_FHGO_5940 24 0.083 0.084 0.084 0.086 0.073 0.128 0.114 0.133 

N_maculata_CR_Alajuela_MVZ_149884 25 0.125 0.119 0.128 0.129 0.118 0.131 0.124 0.144 

N_maculata_CR_Cartago_MVZ_204116 26 0.125 0.121 0.128 0.129 0.118 0.131 0.125 0.145 

N_maculata_CR_Cartago_MVZ_204122 27 0.126 0.122 0.129 0.130 0.119 0.132 0.126 0.146 

N_maculata_CR_Cartago_MVZ_204124 28 0.125 0.121 0.128 0.129 0.118 0.131 0.125 0.145 

N_maculata_HN_Olancho_ENS_10670 29 0.115 0.112 0.118 0.123 0.104 0.131 0.121 0.131 

N_maculata_NI_Atlantico_Norte_N629 30 0.113 0.113 0.119 0.120 0.107 0.121 0.122 0.139 

N_maculata_NI_Jinotega_ENS_9739 31 0.111 0.111 0.117 0.118 0.105 0.121 0.121 0.138 

N_pavimentata_GT_Baja_Verapaz_ENS_7788 32 0.114 0.111 0.119 0.122 0.102 0.129 0.117 0.129 

N_pavimentata_GT_San_Marcos_ENS_8342 33 0.120 0.118 0.127 0.126 0.110 0.134 0.131 0.146 

N_pavimentata_GT_San_Marcos_JAC_19803 34 0.120 0.118 0.127 0.126 0.110 0.134 0.131 0.146 

N_pavimentata_GT_San_Marcos_JAC_19804 35 0.120 0.118 0.127 0.126 0.110 0.134 0.131 0.146 

N_pavimentata_HN_Atlantida_JHT_3068 36 0.114 0.108 0.116 0.121 0.102 0.127 0.118 0.130 

N_pavimentata_HN_Yoro_JHT_2448 37 0.115 0.110 0.118 0.123 0.104 0.129 0.120 0.132 

N_psephota_CR_Cartago_MVZ_204114 38 0.105 0.092 0.112 0.109 0.090 0.132 0.116 0.139 

N_sebae_CR_Guanacaste_MVZ_207364 39 0.125 0.118 0.122 0.130 0.115 0.123 0.124 0.131 

N_sebae_CR_Guanacaste_MVZ_207365 40 0.125 0.118 0.122 0.130 0.115 0.123 0.124 0.131 

N_sebae_CR_Puntarenas_CMS_002 41 0.125 0.118 0.122 0.130 0.115 0.123 0.124 0.131 

N_sebae_GT_Baja_Verapaz_MSM_97 42 0.129 0.120 0.126 0.133 0.122 0.131 0.128 0.134 

N_sebae_GT_Guatemala_ENS_10257 43 0.128 0.122 0.127 0.134 0.118 0.127 0.127 0.132 

N_sebae_GT_Huehuetenango_JAC_19256 44 0.126 0.116 0.125 0.133 0.120 0.127 0.124 0.131 

N_sebae_GT_Izabal_ENS_13314 45 0.129 0.121 0.128 0.133 0.119 0.125 0.127 0.130 

N_sebae_GT_Izabal_MEA_444 46 0.129 0.120 0.126 0.133 0.122 0.131 0.128 0.134 

N_sebae_GT_Peten_JAC_21025 47 0.125 0.115 0.124 0.132 0.119 0.127 0.123 0.130 

N_sebae_GT_Santa_Rosa_ENS_13346 48 0.128 0.122 0.127 0.134 0.118 0.127 0.127 0.130 

N_sebae_HN_Comayagua_JHT_2576 49 0.127 0.118 0.127 0.133 0.119 0.128 0.126 0.135 

N_sebae_HN_Copan_JHT_2798 50 0.129 0.121 0.128 0.133 0.119 0.124 0.127 0.130 

N_sebae_HN_Cortes_IRL_034 51 0.127 0.118 0.127 0.133 0.119 0.128 0.126 0.135 

N_sebae_HN_El_Paraiso_ENS_8656 52 0.123 0.115 0.126 0.132 0.114 0.124 0.124 0.129 

N_sebae_HN_Francisco_Morazan_JHT_2030 53 0.127 0.118 0.127 0.133 0.119 0.128 0.126 0.135 

N_sebae_HN_Gracias_a_Dios_FN212668 54 0.121 0.114 0.124 0.130 0.112 0.122 0.122 0.129 
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Sequence 
 

1 2 3 4 5 6 7 8 

N_sebae_HN_Olancho_ENS_10756 55 0.123 0.115 0.126 0.132 0.114 0.124 0.124 0.129 

N_sebae_HN_Santa_Barbara_JHT_2356 56 0.128 0.119 0.127 0.134 0.120 0.129 0.127 0.136 

N_sebae_HN_Yoro_JHT_2427 57 0.128 0.119 0.127 0.134 0.119 0.129 0.127 0.136 

N_sebae_MX_Chiapas_AMH_356 58 0.123 0.114 0.122 0.128 0.117 0.124 0.124 0.131 

N_sebae_MX_Chiapas_AMH_357 59 0.123 0.114 0.122 0.128 0.117 0.124 0.124 0.131 

N_sebae_MX_Oaxaca_JAC_21629 60 0.119 0.110 0.122 0.130 0.114 0.120 0.121 0.125 

N_sebae_MX_Veracruz_JAC_22579 61 0.118 0.109 0.121 0.129 0.113 0.119 0.120 0.124 

N_sebae_MX_Veracruz_UOGV_246 62 0.123 0.115 0.122 0.128 0.119 0.124 0.124 0.131 

N_sebae_MX_Yucatan_JAC_24419 63 0.125 0.115 0.124 0.132 0.119 0.127 0.123 0.130 

N_sebae_NI_Jinotega_N108 64 0.124 0.116 0.127 0.133 0.114 0.125 0.125 0.130 

Ninia_sp_PA_Cocle_JM_376 65 0.131 0.127 0.129 0.141 0.115 0.069 0.123 0.128 

Sibon_nebulatus_CR_MVZ_233298 66 0.128 0.142 0.139 0.144 0.123 0.130 0.126 0.131 

 

 
9 10 11 12 13 14 15 16 17 18 19 20 21 

10 0.000 
            11 0.119 0.119 

           12 0.120 0.120 0.001 
          13 0.119 0.119 0.000 0.001 

         14 0.120 0.120 0.003 0.004 0.003 
        15 0.066 0.066 0.096 0.097 0.096 0.097 

       16 0.066 0.066 0.096 0.097 0.096 0.097 0.000 
      17 0.117 0.117 0.047 0.048 0.047 0.050 0.105 0.105 

     18 0.113 0.113 0.050 0.051 0.050 0.051 0.099 0.099 0.030 
    19 0.137 0.137 0.141 0.142 0.141 0.142 0.139 0.139 0.133 0.132 

   20 0.137 0.137 0.141 0.142 0.141 0.142 0.139 0.139 0.133 0.132 0.000 
  21 0.136 0.136 0.141 0.142 0.141 0.142 0.139 0.139 0.135 0.132 0.006 0.006 

 22 0.136 0.136 0.140 0.141 0.140 0.141 0.139 0.139 0.132 0.131 0.001 0.001 0.006 

23 0.137 0.137 0.141 0.142 0.141 0.142 0.139 0.139 0.133 0.132 0.000 0.000 0.006 

24 0.132 0.132 0.122 0.123 0.122 0.121 0.114 0.114 0.121 0.117 0.144 0.144 0.144 

25 0.143 0.143 0.139 0.139 0.139 0.139 0.124 0.124 0.138 0.129 0.135 0.135 0.135 

26 0.144 0.144 0.136 0.135 0.136 0.136 0.125 0.125 0.135 0.127 0.135 0.135 0.135 

27 0.145 0.145 0.137 0.136 0.137 0.137 0.126 0.126 0.136 0.127 0.136 0.136 0.136 

28 0.144 0.144 0.136 0.135 0.136 0.136 0.125 0.125 0.135 0.127 0.135 0.135 0.135 

29 0.130 0.130 0.136 0.137 0.136 0.137 0.121 0.121 0.136 0.130 0.130 0.130 0.130 

30 0.138 0.138 0.124 0.125 0.124 0.127 0.122 0.122 0.127 0.123 0.130 0.130 0.130 

31 0.137 0.137 0.124 0.125 0.124 0.127 0.121 0.121 0.127 0.123 0.130 0.130 0.130 

32 0.128 0.128 0.133 0.134 0.133 0.134 0.117 0.117 0.133 0.127 0.128 0.128 0.127 

33 0.145 0.145 0.139 0.140 0.139 0.140 0.131 0.131 0.141 0.135 0.140 0.140 0.140 

34 0.145 0.145 0.139 0.140 0.139 0.140 0.131 0.131 0.141 0.135 0.140 0.140 0.140 

35 0.145 0.145 0.139 0.140 0.139 0.140 0.131 0.131 0.141 0.135 0.140 0.140 0.140 

36 0.129 0.129 0.132 0.133 0.132 0.133 0.118 0.118 0.132 0.127 0.128 0.128 0.128 

37 0.131 0.131 0.134 0.135 0.134 0.135 0.120 0.120 0.134 0.128 0.130 0.130 0.130 

38 0.138 0.138 0.120 0.121 0.120 0.121 0.116 0.116 0.116 0.117 0.126 0.126 0.125 

39 0.130 0.130 0.133 0.132 0.133 0.134 0.124 0.124 0.131 0.129 0.139 0.139 0.139 

40 0.130 0.130 0.133 0.132 0.133 0.134 0.124 0.124 0.131 0.129 0.139 0.139 0.139 

41 0.130 0.130 0.133 0.132 0.133 0.134 0.124 0.124 0.131 0.129 0.139 0.139 0.139 

42 0.133 0.133 0.135 0.134 0.135 0.138 0.128 0.128 0.134 0.136 0.143 0.143 0.143 

43 0.131 0.131 0.135 0.134 0.135 0.136 0.127 0.127 0.135 0.131 0.139 0.139 0.139 

44 0.130 0.130 0.133 0.132 0.133 0.134 0.124 0.124 0.136 0.134 0.139 0.139 0.139 

45 0.129 0.129 0.136 0.135 0.136 0.137 0.127 0.127 0.136 0.132 0.139 0.139 0.139 

46 0.133 0.133 0.135 0.134 0.135 0.138 0.128 0.128 0.134 0.136 0.143 0.143 0.143 

47 0.129 0.129 0.132 0.131 0.132 0.133 0.123 0.123 0.135 0.133 0.139 0.139 0.139 

48 0.131 0.131 0.135 0.134 0.135 0.136 0.127 0.127 0.135 0.131 0.139 0.139 0.139 

49 0.134 0.134 0.135 0.134 0.135 0.136 0.126 0.126 0.135 0.131 0.139 0.139 0.139 

50 0.129 0.129 0.136 0.135 0.136 0.137 0.127 0.127 0.136 0.132 0.139 0.139 0.139 
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9 10 11 12 13 14 15 16 17 18 19 20 21 

51 0.134 0.134 0.135 0.134 0.135 0.136 0.126 0.126 0.135 0.131 0.139 0.139 0.139 

52 0.128 0.128 0.133 0.132 0.133 0.134 0.124 0.124 0.131 0.131 0.138 0.138 0.138 

53 0.134 0.134 0.135 0.134 0.135 0.136 0.126 0.126 0.135 0.131 0.139 0.139 0.139 

54 0.128 0.128 0.131 0.130 0.131 0.132 0.122 0.122 0.129 0.129 0.138 0.138 0.138 

55 0.128 0.128 0.133 0.132 0.133 0.134 0.124 0.124 0.131 0.131 0.138 0.138 0.138 

56 0.135 0.135 0.136 0.135 0.136 0.137 0.127 0.127 0.136 0.132 0.140 0.140 0.140 

57 0.135 0.135 0.135 0.134 0.135 0.136 0.127 0.127 0.135 0.131 0.139 0.139 0.139 

58 0.130 0.130 0.132 0.133 0.132 0.131 0.124 0.124 0.131 0.129 0.138 0.138 0.138 

59 0.130 0.130 0.132 0.133 0.132 0.131 0.124 0.124 0.131 0.129 0.138 0.138 0.138 

60 0.124 0.124 0.130 0.131 0.130 0.131 0.121 0.121 0.129 0.127 0.130 0.130 0.130 

61 0.123 0.123 0.129 0.130 0.129 0.130 0.120 0.120 0.130 0.127 0.129 0.129 0.129 

62 0.130 0.130 0.132 0.133 0.132 0.131 0.124 0.124 0.133 0.129 0.136 0.136 0.136 

63 0.129 0.129 0.132 0.131 0.132 0.133 0.123 0.123 0.135 0.133 0.139 0.139 0.139 

64 0.129 0.129 0.134 0.133 0.134 0.135 0.125 0.125 0.132 0.132 0.139 0.139 0.139 

65 0.127 0.127 0.133 0.134 0.133 0.134 0.123 0.123 0.130 0.128 0.115 0.115 0.114 

66 0.130 0.130 0.140 0.141 0.140 0.141 0.126 0.126 0.144 0.138 0.124 0.124 0.125 

 

 
22 23 24 25 26 27 28 29 30 31 32 33 34 

23 0.001 
            

24 0.143 0.144 
           

25 0.136 0.135 0.113 
          

26 0.136 0.135 0.114 0.007 
         

27 0.137 0.136 0.114 0.008 0.001 
        

28 0.136 0.135 0.114 0.007 0.000 0.001 
       

29 0.131 0.130 0.102 0.062 0.064 0.065 0.064 
      

30 0.131 0.130 0.102 0.060 0.060 0.061 0.060 0.051 
     

31 0.131 0.130 0.100 0.058 0.058 0.059 0.058 0.049 0.002 
    

32 0.129 0.128 0.099 0.060 0.062 0.063 0.062 0.037 0.049 0.047 
   

33 0.141 0.140 0.108 0.059 0.061 0.062 0.061 0.044 0.042 0.041 0.046 
  

34 0.141 0.140 0.108 0.059 0.061 0.062 0.061 0.044 0.042 0.041 0.046 0.000 
 

35 0.141 0.140 0.108 0.059 0.061 0.062 0.061 0.044 0.042 0.041 0.046 0.000 0.000 

36 0.129 0.128 0.098 0.060 0.062 0.063 0.062 0.004 0.049 0.047 0.033 0.042 0.042 

37 0.131 0.130 0.100 0.060 0.062 0.063 0.062 0.004 0.049 0.047 0.035 0.042 0.042 

38 0.127 0.126 0.099 0.107 0.107 0.108 0.107 0.100 0.095 0.095 0.098 0.103 0.103 

39 0.138 0.139 0.121 0.130 0.130 0.131 0.130 0.121 0.118 0.118 0.125 0.126 0.126 

40 0.138 0.139 0.121 0.130 0.130 0.131 0.130 0.121 0.118 0.118 0.125 0.126 0.126 

41 0.138 0.139 0.121 0.130 0.130 0.131 0.130 0.121 0.118 0.118 0.125 0.126 0.126 

42 0.142 0.143 0.126 0.134 0.134 0.135 0.134 0.127 0.126 0.126 0.128 0.132 0.132 

43 0.138 0.139 0.124 0.133 0.133 0.134 0.133 0.121 0.126 0.124 0.127 0.128 0.128 

44 0.139 0.139 0.120 0.134 0.132 0.133 0.132 0.121 0.124 0.122 0.123 0.127 0.127 

45 0.139 0.139 0.123 0.132 0.132 0.133 0.132 0.122 0.125 0.123 0.126 0.127 0.127 

46 0.142 0.143 0.126 0.136 0.136 0.137 0.136 0.127 0.126 0.126 0.128 0.132 0.132 

47 0.138 0.139 0.119 0.133 0.133 0.134 0.133 0.122 0.125 0.123 0.124 0.127 0.127 

48 0.138 0.139 0.124 0.133 0.133 0.134 0.133 0.121 0.126 0.124 0.127 0.128 0.128 

49 0.139 0.139 0.122 0.134 0.134 0.135 0.134 0.124 0.127 0.127 0.127 0.131 0.131 

50 0.138 0.139 0.123 0.131 0.131 0.132 0.131 0.122 0.125 0.123 0.126 0.127 0.127 

51 0.139 0.139 0.122 0.134 0.134 0.135 0.134 0.124 0.127 0.127 0.127 0.131 0.131 

52 0.137 0.138 0.117 0.132 0.132 0.133 0.132 0.119 0.118 0.118 0.123 0.123 0.123 

53 0.139 0.139 0.122 0.134 0.134 0.135 0.134 0.124 0.127 0.127 0.127 0.131 0.131 

54 0.137 0.138 0.115 0.132 0.132 0.133 0.132 0.119 0.118 0.118 0.123 0.123 0.123 

55 0.137 0.138 0.117 0.132 0.132 0.133 0.132 0.119 0.118 0.118 0.123 0.123 0.123 

56 0.139 0.140 0.123 0.135 0.135 0.136 0.135 0.125 0.128 0.128 0.128 0.132 0.132 

57 0.139 0.139 0.123 0.135 0.135 0.136 0.135 0.125 0.128 0.128 0.128 0.132 0.132 

58 0.137 0.138 0.117 0.130 0.132 0.133 0.132 0.124 0.123 0.123 0.126 0.128 0.128 

59 0.137 0.138 0.117 0.130 0.132 0.133 0.132 0.124 0.123 0.123 0.126 0.128 0.128 
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22 23 24 25 26 27 28 29 30 31 32 33 34 

60 0.129 0.130 0.115 0.121 0.123 0.124 0.123 0.116 0.115 0.115 0.118 0.120 0.120 

61 0.128 0.129 0.114 0.120 0.122 0.123 0.122 0.115 0.114 0.114 0.117 0.119 0.119 

62 0.135 0.136 0.119 0.128 0.130 0.131 0.130 0.122 0.121 0.121 0.124 0.127 0.127 

63 0.138 0.139 0.119 0.133 0.133 0.134 0.133 0.122 0.125 0.123 0.124 0.127 0.127 

64 0.138 0.139 0.118 0.133 0.133 0.134 0.133 0.120 0.119 0.119 0.124 0.124 0.124 

65 0.114 0.115 0.122 0.119 0.118 0.119 0.118 0.121 0.114 0.114 0.123 0.126 0.126 

66 0.125 0.124 0.139 0.142 0.141 0.142 0.141 0.131 0.136 0.134 0.132 0.141 0.141 

 

 
35 36 37 38 39 40 41 42 43 44 45 46 47 

36 0.042 
            

37 0.042 0.002 
           

38 0.103 0.098 0.100 
          

39 0.126 0.117 0.119 0.124 
         

40 0.126 0.117 0.119 0.124 0.000 
        

41 0.126 0.117 0.119 0.124 0.000 0.000 
       

42 0.132 0.123 0.125 0.126 0.024 0.024 0.024 
      

43 0.128 0.119 0.121 0.122 0.017 0.017 0.017 0.027 
     

44 0.127 0.117 0.119 0.126 0.026 0.026 0.026 0.024 0.027 
    

45 0.127 0.118 0.120 0.125 0.017 0.017 0.017 0.027 0.006 0.027 
   

46 0.132 0.123 0.125 0.126 0.024 0.024 0.024 0.002 0.027 0.024 0.027 
  

47 0.127 0.118 0.120 0.125 0.025 0.025 0.025 0.023 0.026 0.001 0.026 0.023 
 

48 0.128 0.119 0.121 0.122 0.017 0.017 0.017 0.027 0.002 0.027 0.006 0.027 0.026 

49 0.131 0.122 0.124 0.123 0.017 0.017 0.017 0.027 0.012 0.027 0.014 0.027 0.026 

50 0.127 0.118 0.120 0.125 0.017 0.017 0.017 0.026 0.006 0.026 0.001 0.026 0.025 

51 0.131 0.122 0.124 0.123 0.017 0.017 0.017 0.027 0.012 0.027 0.014 0.027 0.026 

52 0.123 0.115 0.117 0.122 0.016 0.016 0.016 0.027 0.021 0.025 0.021 0.027 0.024 

53 0.131 0.122 0.124 0.123 0.017 0.017 0.017 0.027 0.012 0.027 0.014 0.027 0.026 

54 0.123 0.115 0.117 0.122 0.014 0.014 0.014 0.029 0.021 0.027 0.021 0.029 0.026 

55 0.123 0.115 0.117 0.122 0.016 0.016 0.016 0.027 0.021 0.025 0.021 0.027 0.024 

56 0.132 0.123 0.125 0.124 0.018 0.018 0.018 0.028 0.013 0.028 0.015 0.028 0.027 

57 0.132 0.123 0.125 0.124 0.018 0.018 0.018 0.028 0.012 0.028 0.014 0.028 0.027 

58 0.128 0.120 0.122 0.126 0.022 0.022 0.022 0.024 0.029 0.020 0.029 0.024 0.019 

59 0.128 0.120 0.122 0.126 0.022 0.022 0.022 0.024 0.029 0.020 0.029 0.024 0.019 

60 0.120 0.113 0.114 0.114 0.026 0.026 0.026 0.026 0.029 0.024 0.029 0.026 0.023 

61 0.119 0.112 0.114 0.113 0.027 0.027 0.027 0.027 0.030 0.025 0.030 0.027 0.024 

62 0.127 0.118 0.120 0.126 0.022 0.022 0.022 0.024 0.027 0.020 0.027 0.024 0.019 

63 0.127 0.118 0.120 0.125 0.025 0.025 0.025 0.023 0.026 0.001 0.026 0.023 0.000 

64 0.124 0.116 0.118 0.123 0.017 0.017 0.017 0.028 0.022 0.026 0.022 0.028 0.025 

65 0.126 0.119 0.121 0.129 0.121 0.121 0.121 0.129 0.126 0.124 0.127 0.129 0.123 

66 0.141 0.129 0.131 0.138 0.125 0.125 0.125 0.139 0.132 0.136 0.133 0.139 0.135 

 

 
48 49 50 51 52 53 54 55 56 57 58 59 60 

49 0.012 
            50 0.006 0.015 

           51 0.012 0.000 0.015 
          52 0.021 0.019 0.021 0.019 

         53 0.012 0.000 0.015 0.000 0.019 
        54 0.021 0.019 0.021 0.019 0.002 0.019 

       55 0.021 0.019 0.021 0.019 0.000 0.019 0.002 
      56 0.013 0.001 0.016 0.001 0.020 0.001 0.020 0.020 

     57 0.012 0.002 0.015 0.002 0.020 0.002 0.020 0.020 0.003 
    58 0.029 0.027 0.028 0.027 0.028 0.027 0.028 0.028 0.028 0.028 

   59 0.029 0.027 0.028 0.027 0.028 0.027 0.028 0.028 0.028 0.028 0.000 
  60 0.029 0.029 0.028 0.029 0.029 0.029 0.030 0.029 0.030 0.030 0.022 0.022 

 61 0.030 0.030 0.029 0.030 0.030 0.030 0.031 0.030 0.030 0.030 0.023 0.023 0.001 



 

 

 

61 

 
48 49 50 51 52 53 54 55 56 57 58 59 60 

62 0.027 0.027 0.026 0.027 0.028 0.027 0.030 0.028 0.028 0.028 0.002 0.002 0.022 

63 0.026 0.026 0.025 0.026 0.024 0.026 0.026 0.024 0.027 0.027 0.019 0.019 0.023 

64 0.022 0.020 0.022 0.020 0.001 0.020 0.003 0.001 0.021 0.021 0.029 0.029 0.030 

65 0.126 0.125 0.126 0.125 0.122 0.125 0.120 0.122 0.126 0.126 0.124 0.124 0.118 

66 0.132 0.133 0.133 0.133 0.127 0.133 0.127 0.127 0.134 0.134 0.136 0.136 0.126 

 

 
61 62 63 64 65 

62 0.023 
    

63 0.024 0.019 
   

64 0.030 0.029 0.025 
  

65 0.117 0.124 0.123 0.123 
 

66 0.125 0.134 0.135 0.127 0.135 

 



 

 

 

62 

APPENDIX D 
 
 

TABLE OF PAIRWISE P-DISTANCES FOR ND4 SEQUENCES 
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Sequence 

 
1 2 3 4 5 6 7 

N_atrata_EC_Chimborazo_FHGO_7335 1 
       

N_atrata_EC_Esmeraldas_ENS_12640 2 0.060 
      

N_atrata_EC_Manabi_LAC_1594 3 0.060 0.029 
     

N_atrata_VE_Caracas_N1 4 0.053 0.058 0.055 
    

N_atrata_VE_Guarico_ECS_794 5 0.053 0.058 0.055 0.000 
   

N_celata_CR_Limon_ASL_098 6 0.094 0.103 0.103 0.095 0.095 
  

N_diademata_GT_Huehuetenango_ENS_7939 7 0.096 0.104 0.100 0.091 0.091 0.089 
 

N_diademata_GT_San_Marcos_JAC_20014 8 0.089 0.096 0.098 0.091 0.091 0.085 0.048 

N_diademata_GT_San_Marcos_JAC_20070 9 0.086 0.096 0.098 0.089 0.089 0.085 0.048 

N_diademata_GT_Suchitepequez_ENS_13451 10 0.086 0.096 0.098 0.089 0.089 0.085 0.048 

N_diademata_HN_Copan_JHT_2799 11 0.096 0.110 0.111 0.096 0.096 0.096 0.094 

N_diademata_HN_Copan_JHT_2821 12 0.096 0.110 0.111 0.096 0.096 0.096 0.094 

N_diademata_HN_Copan_JHT_2822 13 0.096 0.110 0.111 0.096 0.096 0.096 0.094 

N_diademata_HN_Santa_Barbara_JHT_3007 14 0.096 0.110 0.111 0.096 0.096 0.096 0.094 

N_diademata_MX_Chiapas_JAC_22917 15 0.095 0.103 0.099 0.090 0.090 0.088 0.001 

N_diademata_MX_Oaxaca_JAC_25844 16 0.095 0.103 0.099 0.090 0.090 0.088 0.001 

N_diademata_MX_Puebla_JAC_22500 17 0.106 0.108 0.104 0.098 0.098 0.094 0.095 

N_diademata_MX_Veracruz_JAC_24987 18 0.104 0.104 0.098 0.096 0.096 0.091 0.101 

N_espinali_HN_Comayagua_FN212525 19 0.104 0.115 0.110 0.105 0.105 0.109 0.109 

N_espinali_HN_Comayagua_IRL_077 20 0.104 0.115 0.110 0.105 0.105 0.109 0.109 

N_espinali_HN_Cortes_JHT_1611 21 0.109 0.118 0.113 0.110 0.110 0.111 0.109 

N_espinali_HN_La_Paz_JHT_2624 22 0.105 0.116 0.111 0.106 0.106 0.108 0.108 

N_espinali_HN_La_Paz_JHT_2625 23 0.103 0.114 0.109 0.104 0.104 0.108 0.108 

N_hudsoni_EC_Morona_Santiago_FHGO_5940 24 0.070 0.075 0.068 0.076 0.076 0.096 0.099 

N_maculata_CR_Alajuela_MVZ_149884 25 0.085 0.094 0.096 0.081 0.081 0.103 0.098 

N_maculata_CR_Cartago_MVZ_204116 26 0.083 0.096 0.096 0.086 0.086 0.100 0.098 

N_maculata_CR_Cartago_MVZ_204122 27 0.085 0.099 0.099 0.086 0.086 0.103 0.098 

N_maculata_CR_Cartago_MVZ_204124 28 0.083 0.096 0.096 0.086 0.086 0.100 0.098 

N_maculata_HN_Olancho_ENS_10670 29 0.093 0.095 0.093 0.085 0.085 0.104 0.101 

N_maculata_NI_Atlantico_Norte_N629 30 0.079 0.085 0.083 0.080 0.080 0.098 0.089 

N_maculata_NI_Jinotega_ENS_9739 31 0.079 0.085 0.083 0.080 0.080 0.098 0.089 

N_pavimentata_GT_Baja_Verapaz_ENS_7788 32 0.098 0.094 0.091 0.086 0.086 0.104 0.104 

N_pavimentata_GT_San_Marcos_ENS_8342 33 0.083 0.086 0.088 0.081 0.081 0.094 0.096 

N_pavimentata_GT_San_Marcos_JAC_19803 34 0.083 0.086 0.088 0.081 0.081 0.094 0.096 

N_pavimentata_GT_San_Marcos_JAC_19804 35 0.083 0.086 0.088 0.081 0.081 0.094 0.096 

N_pavimentata_HN_Atlantida_JHT_3068 36 0.096 0.096 0.094 0.086 0.086 0.103 0.100 

N_pavimentata_HN_Yoro_JHT_2448 37 0.095 0.098 0.095 0.088 0.088 0.101 0.101 

N_psephota_CR_Cartago_MVZ_204114 38 0.081 0.080 0.081 0.071 0.071 0.095 0.098 

N_sebae_CR_Guanacaste_MVZ_207364 39 0.090 0.084 0.086 0.086 0.086 0.099 0.098 

N_sebae_CR_Guanacaste_MVZ_207365 40 0.089 0.083 0.085 0.085 0.085 0.098 0.096 

N_sebae_CR_Puntarenas_CMS_002 41 0.090 0.084 0.084 0.086 0.086 0.099 0.098 

N_sebae_GT_Baja_Verapaz_MSM_97 42 0.099 0.096 0.091 0.094 0.094 0.101 0.105 

N_sebae_GT_Guatemala_ENS_10257 43 0.093 0.089 0.089 0.095 0.095 0.108 0.108 

N_sebae_GT_Huehuetenango_JAC_19256 44 0.086 0.084 0.086 0.081 0.081 0.096 0.098 

N_sebae_GT_Izabal_ENS_13314 45 0.093 0.089 0.089 0.095 0.095 0.105 0.108 

N_sebae_GT_Izabal_MEA_444 46 0.099 0.094 0.094 0.094 0.094 0.101 0.106 

N_sebae_GT_Peten_JAC_21025 47 0.089 0.086 0.086 0.081 0.081 0.098 0.095 

N_sebae_GT_Santa_Rosa_ENS_13346 48 0.091 0.088 0.088 0.094 0.094 0.106 0.109 

N_sebae_HN_Comayagua_JHT_2576 49 0.090 0.085 0.085 0.093 0.093 0.101 0.104 

N_sebae_HN_Copan_JHT_2798 50 0.093 0.089 0.089 0.095 0.095 0.105 0.108 

N_sebae_HN_Cortes_IRL_034 51 0.090 0.085 0.085 0.093 0.093 0.101 0.104 

N_sebae_HN_El_Paraiso_ENS_8656 52 0.090 0.088 0.083 0.085 0.085 0.103 0.101 

N_sebae_HN_Francisco_Morazan_JHT_2030 53 0.090 0.085 0.085 0.093 0.093 0.101 0.104 
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Sequence 
 

1 2 3 4 5 6 7 

N_sebae_HN_Gracias_a_Dios_FN212668 54 0.089 0.086 0.084 0.084 0.084 0.101 0.100 

N_sebae_HN_Olancho_ENS_10756 55 0.089 0.086 0.084 0.084 0.084 0.101 0.100 

N_sebae_HN_Santa_Barbara_JHT_2356 56 0.090 0.085 0.085 0.093 0.093 0.101 0.104 

N_sebae_HN_Yoro_JHT_2427 57 0.090 0.085 0.085 0.093 0.093 0.101 0.104 

N_sebae_MX_Chiapas_AMH_356 58 0.093 0.093 0.093 0.085 0.085 0.099 0.104 

N_sebae_MX_Chiapas_AMH_357 59 0.094 0.094 0.094 0.086 0.086 0.100 0.103 

N_sebae_MX_Oaxaca_JAC_21629 60 0.094 0.094 0.091 0.086 0.086 0.105 0.110 

N_sebae_MX_Veracruz_JAC_22579 61 0.093 0.093 0.090 0.085 0.085 0.103 0.109 

N_sebae_MX_Veracruz_UOGV_246 62 0.093 0.093 0.093 0.085 0.085 0.099 0.104 

N_sebae_MX_Yucatan_JAC_24419 63 0.088 0.085 0.085 0.080 0.080 0.096 0.096 

N_sebae_NI_Jinotega_N108 64 0.089 0.086 0.084 0.084 0.084 0.101 0.100 

Ninia_sp_PA_Cocle_JM_376 65 0.101 0.104 0.109 0.104 0.104 0.059 0.100 

Sibon_nebulatus_CR_MVZ_233298 66 0.115 0.128 0.120 0.123 0.123 0.129 0.124 

 

 
8 9 10 11 12 13 14 15 16 17 18 19 20 

9 0.003 
            

10 0.003 0.000 
           

11 0.083 0.084 0.084 
          

12 0.083 0.084 0.084 0.000 
         

13 0.083 0.084 0.084 0.000 0.000 
        

14 0.083 0.084 0.084 0.000 0.000 0.000 
       

15 0.046 0.046 0.046 0.093 0.093 0.093 0.093 
      

16 0.046 0.046 0.046 0.093 0.093 0.093 0.093 0.000 
     

17 0.091 0.093 0.093 0.056 0.056 0.056 0.056 0.094 0.094 
    

18 0.093 0.094 0.094 0.058 0.058 0.058 0.058 0.100 0.100 0.024 
   

19 0.099 0.098 0.098 0.115 0.115 0.115 0.115 0.108 0.108 0.118 0.113 
  

20 0.099 0.098 0.098 0.115 0.115 0.115 0.115 0.108 0.108 0.118 0.113 0.000 
 

21 0.099 0.098 0.098 0.113 0.113 0.113 0.113 0.108 0.108 0.118 0.113 0.005 0.005 

22 0.098 0.096 0.096 0.114 0.114 0.114 0.114 0.106 0.106 0.116 0.111 0.001 0.001 

23 0.098 0.096 0.096 0.114 0.114 0.114 0.114 0.106 0.106 0.116 0.111 0.001 0.001 

24 0.101 0.101 0.101 0.114 0.114 0.114 0.114 0.100 0.100 0.111 0.110 0.124 0.124 

25 0.103 0.103 0.103 0.101 0.101 0.101 0.101 0.096 0.096 0.111 0.111 0.110 0.110 

26 0.100 0.100 0.100 0.099 0.099 0.099 0.099 0.096 0.096 0.111 0.111 0.108 0.108 

27 0.103 0.103 0.103 0.099 0.099 0.099 0.099 0.096 0.096 0.114 0.114 0.110 0.110 

28 0.100 0.100 0.100 0.099 0.099 0.099 0.099 0.096 0.096 0.111 0.111 0.108 0.108 

29 0.105 0.105 0.105 0.116 0.116 0.116 0.116 0.100 0.100 0.109 0.109 0.119 0.119 

30 0.091 0.091 0.091 0.100 0.100 0.100 0.100 0.088 0.088 0.103 0.101 0.106 0.106 

31 0.091 0.091 0.091 0.100 0.100 0.100 0.100 0.088 0.088 0.103 0.101 0.106 0.106 

32 0.109 0.109 0.109 0.119 0.119 0.119 0.119 0.103 0.103 0.110 0.115 0.116 0.116 

33 0.095 0.093 0.093 0.101 0.101 0.101 0.101 0.095 0.095 0.100 0.100 0.106 0.106 

34 0.095 0.093 0.093 0.101 0.101 0.101 0.101 0.095 0.095 0.100 0.100 0.106 0.106 

35 0.095 0.093 0.093 0.101 0.101 0.101 0.101 0.095 0.095 0.100 0.100 0.106 0.106 

36 0.101 0.101 0.101 0.115 0.115 0.115 0.115 0.099 0.099 0.108 0.108 0.115 0.115 

37 0.103 0.103 0.103 0.116 0.116 0.116 0.116 0.100 0.100 0.109 0.109 0.116 0.116 

38 0.098 0.098 0.098 0.091 0.091 0.091 0.091 0.096 0.096 0.093 0.094 0.114 0.114 

39 0.095 0.095 0.095 0.113 0.113 0.113 0.113 0.096 0.096 0.108 0.110 0.118 0.118 

40 0.096 0.096 0.096 0.111 0.111 0.111 0.111 0.095 0.095 0.106 0.109 0.116 0.116 

41 0.098 0.098 0.098 0.113 0.113 0.113 0.113 0.096 0.096 0.108 0.110 0.118 0.118 

42 0.104 0.104 0.104 0.110 0.110 0.110 0.110 0.104 0.104 0.108 0.105 0.119 0.119 

43 0.106 0.106 0.106 0.110 0.110 0.110 0.110 0.106 0.106 0.108 0.110 0.109 0.109 

44 0.096 0.096 0.096 0.103 0.103 0.103 0.103 0.096 0.096 0.105 0.105 0.106 0.106 

45 0.106 0.106 0.106 0.113 0.113 0.113 0.113 0.106 0.106 0.108 0.110 0.113 0.113 

46 0.105 0.105 0.105 0.114 0.114 0.114 0.114 0.105 0.105 0.111 0.109 0.124 0.124 

47 0.096 0.096 0.096 0.105 0.105 0.105 0.105 0.094 0.094 0.105 0.105 0.109 0.109 



 

 

 

65 

 
8 9 10 11 12 13 14 15 16 17 18 19 20 

48 0.108 0.108 0.108 0.109 0.109 0.109 0.109 0.108 0.108 0.106 0.109 0.110 0.110 

49 0.105 0.105 0.105 0.106 0.106 0.106 0.106 0.103 0.103 0.106 0.109 0.109 0.109 

50 0.106 0.106 0.106 0.113 0.113 0.113 0.113 0.106 0.106 0.108 0.110 0.113 0.113 

51 0.105 0.105 0.105 0.106 0.106 0.106 0.106 0.103 0.103 0.106 0.109 0.109 0.109 

52 0.101 0.101 0.101 0.114 0.114 0.114 0.114 0.100 0.100 0.109 0.109 0.118 0.118 

53 0.105 0.105 0.105 0.106 0.106 0.106 0.106 0.103 0.103 0.106 0.109 0.109 0.109 

54 0.100 0.100 0.100 0.113 0.113 0.113 0.113 0.099 0.099 0.108 0.108 0.116 0.116 

55 0.100 0.100 0.100 0.113 0.113 0.113 0.113 0.099 0.099 0.108 0.108 0.116 0.116 

56 0.105 0.105 0.105 0.106 0.106 0.106 0.106 0.103 0.103 0.106 0.109 0.109 0.109 

57 0.105 0.105 0.105 0.106 0.106 0.106 0.106 0.103 0.103 0.106 0.109 0.109 0.109 

58 0.103 0.103 0.103 0.106 0.106 0.106 0.106 0.103 0.103 0.109 0.109 0.115 0.115 

59 0.104 0.104 0.104 0.108 0.108 0.108 0.108 0.101 0.101 0.110 0.110 0.116 0.116 

60 0.111 0.111 0.111 0.119 0.119 0.119 0.119 0.109 0.109 0.111 0.111 0.115 0.115 

61 0.110 0.110 0.110 0.116 0.116 0.116 0.116 0.108 0.108 0.111 0.109 0.113 0.113 

62 0.103 0.103 0.103 0.106 0.106 0.106 0.106 0.103 0.103 0.109 0.109 0.115 0.115 

63 0.098 0.098 0.098 0.104 0.104 0.104 0.104 0.095 0.095 0.104 0.104 0.108 0.108 

64 0.100 0.100 0.100 0.113 0.113 0.113 0.113 0.099 0.099 0.108 0.108 0.116 0.116 

65 0.100 0.099 0.099 0.100 0.100 0.100 0.100 0.099 0.099 0.100 0.101 0.123 0.123 

66 0.128 0.126 0.126 0.134 0.134 0.134 0.134 0.125 0.125 0.134 0.133 0.129 0.129 

 

 
21 22 23 24 25 26 27 28 29 30 31 32 33 

22 0.004 
            

23 0.006 0.003 
           

24 0.124 0.123 0.123 
          

25 0.110 0.109 0.109 0.089 
         

26 0.108 0.106 0.106 0.091 0.008 
        

27 0.110 0.109 0.109 0.091 0.008 0.003 
       

28 0.108 0.106 0.106 0.091 0.008 0.000 0.003 
      

29 0.119 0.118 0.118 0.098 0.059 0.059 0.061 0.059 
     

30 0.106 0.105 0.105 0.090 0.051 0.051 0.054 0.051 0.043 
    

31 0.106 0.105 0.105 0.090 0.051 0.051 0.054 0.051 0.043 0.000 
   

32 0.116 0.115 0.115 0.101 0.063 0.063 0.065 0.063 0.021 0.044 0.044 
  

33 0.104 0.105 0.105 0.091 0.053 0.053 0.055 0.053 0.039 0.036 0.036 0.038 
 

34 0.104 0.105 0.105 0.091 0.053 0.053 0.055 0.053 0.039 0.036 0.036 0.038 0.000 

35 0.104 0.105 0.105 0.091 0.053 0.053 0.055 0.053 0.039 0.036 0.036 0.038 0.000 

36 0.115 0.114 0.114 0.101 0.063 0.063 0.065 0.063 0.004 0.046 0.046 0.023 0.043 

37 0.116 0.115 0.115 0.100 0.061 0.061 0.064 0.061 0.003 0.045 0.045 0.021 0.041 

38 0.114 0.113 0.113 0.090 0.098 0.098 0.100 0.098 0.091 0.086 0.086 0.095 0.086 

39 0.115 0.116 0.116 0.098 0.093 0.093 0.095 0.093 0.095 0.083 0.083 0.091 0.084 

40 0.114 0.115 0.115 0.096 0.093 0.093 0.095 0.093 0.094 0.081 0.081 0.090 0.083 

41 0.115 0.116 0.116 0.095 0.094 0.094 0.096 0.094 0.095 0.083 0.083 0.091 0.084 

42 0.116 0.118 0.118 0.108 0.101 0.101 0.104 0.101 0.096 0.086 0.086 0.098 0.090 

43 0.106 0.108 0.108 0.100 0.090 0.090 0.093 0.090 0.099 0.084 0.084 0.098 0.085 

44 0.104 0.105 0.105 0.100 0.093 0.093 0.095 0.093 0.089 0.076 0.076 0.090 0.080 

45 0.110 0.111 0.111 0.103 0.095 0.095 0.098 0.095 0.099 0.084 0.084 0.098 0.085 

46 0.121 0.123 0.123 0.108 0.101 0.101 0.104 0.101 0.096 0.091 0.091 0.098 0.090 

47 0.106 0.108 0.108 0.103 0.095 0.095 0.098 0.095 0.091 0.079 0.079 0.090 0.083 

48 0.108 0.109 0.109 0.101 0.091 0.091 0.094 0.091 0.098 0.083 0.083 0.096 0.084 

49 0.106 0.108 0.108 0.098 0.094 0.094 0.096 0.094 0.098 0.083 0.083 0.096 0.084 

50 0.110 0.111 0.111 0.103 0.095 0.095 0.098 0.095 0.099 0.084 0.084 0.098 0.085 

51 0.106 0.108 0.108 0.098 0.094 0.094 0.096 0.094 0.098 0.083 0.083 0.096 0.084 

52 0.115 0.116 0.116 0.099 0.093 0.093 0.095 0.093 0.094 0.081 0.081 0.093 0.085 

53 0.106 0.108 0.108 0.098 0.094 0.094 0.096 0.094 0.098 0.083 0.083 0.096 0.084 

54 0.114 0.115 0.115 0.098 0.091 0.091 0.094 0.091 0.093 0.083 0.083 0.091 0.084 



 

 

 

66 

 
21 22 23 24 25 26 27 28 29 30 31 32 33 

55 0.114 0.115 0.115 0.098 0.091 0.091 0.094 0.091 0.093 0.083 0.083 0.091 0.084 

56 0.106 0.108 0.108 0.098 0.094 0.094 0.096 0.094 0.098 0.083 0.083 0.096 0.084 

57 0.106 0.108 0.108 0.098 0.094 0.094 0.096 0.094 0.098 0.083 0.083 0.096 0.084 

58 0.113 0.114 0.114 0.104 0.091 0.091 0.094 0.091 0.095 0.083 0.083 0.096 0.086 

59 0.114 0.115 0.115 0.103 0.090 0.090 0.093 0.090 0.094 0.084 0.084 0.095 0.088 

60 0.115 0.114 0.114 0.103 0.096 0.096 0.099 0.096 0.098 0.084 0.084 0.099 0.091 

61 0.113 0.111 0.111 0.101 0.094 0.094 0.096 0.094 0.095 0.083 0.083 0.096 0.089 

62 0.113 0.114 0.114 0.104 0.091 0.091 0.094 0.091 0.095 0.083 0.083 0.096 0.086 

63 0.105 0.106 0.106 0.101 0.094 0.094 0.096 0.094 0.090 0.078 0.078 0.089 0.081 

64 0.114 0.115 0.115 0.098 0.091 0.091 0.094 0.091 0.093 0.083 0.083 0.091 0.084 

65 0.123 0.121 0.121 0.101 0.108 0.108 0.110 0.108 0.111 0.101 0.101 0.109 0.103 

66 0.126 0.128 0.128 0.133 0.129 0.125 0.128 0.125 0.128 0.125 0.125 0.133 0.126 

 

 
34 35 36 37 38 39 40 41 42 43 44 45 46 

35 0.000 
            

36 0.043 0.043 
           

37 0.041 0.041 0.001 
          

38 0.086 0.086 0.090 0.091 
         

39 0.084 0.084 0.096 0.098 0.085 
        

40 0.083 0.083 0.095 0.096 0.084 0.001 
       

41 0.084 0.084 0.096 0.098 0.085 0.003 0.001 
      

42 0.090 0.090 0.098 0.099 0.094 0.024 0.025 0.026 
     

43 0.085 0.085 0.100 0.101 0.090 0.030 0.029 0.030 0.036 
    

44 0.080 0.080 0.090 0.091 0.080 0.021 0.020 0.021 0.023 0.029 
   

45 0.085 0.085 0.100 0.101 0.093 0.028 0.026 0.028 0.034 0.006 0.029 
  

46 0.090 0.090 0.098 0.099 0.093 0.024 0.025 0.026 0.008 0.039 0.023 0.036 
 

47 0.083 0.083 0.093 0.094 0.083 0.021 0.020 0.021 0.023 0.031 0.003 0.031 0.023 

48 0.084 0.084 0.099 0.100 0.091 0.029 0.028 0.029 0.035 0.001 0.028 0.005 0.038 

49 0.084 0.084 0.099 0.100 0.086 0.024 0.023 0.024 0.030 0.010 0.025 0.009 0.033 

50 0.085 0.085 0.100 0.101 0.093 0.028 0.026 0.028 0.034 0.006 0.029 0.000 0.036 

51 0.084 0.084 0.099 0.100 0.086 0.024 0.023 0.024 0.030 0.010 0.025 0.009 0.033 

52 0.085 0.085 0.095 0.096 0.089 0.009 0.008 0.009 0.025 0.029 0.023 0.026 0.028 

53 0.084 0.084 0.099 0.100 0.086 0.024 0.023 0.024 0.030 0.010 0.025 0.009 0.033 

54 0.084 0.084 0.094 0.095 0.088 0.008 0.006 0.008 0.024 0.028 0.021 0.025 0.026 

55 0.084 0.084 0.094 0.095 0.088 0.008 0.006 0.008 0.024 0.028 0.021 0.025 0.026 

56 0.084 0.084 0.099 0.100 0.086 0.024 0.023 0.024 0.030 0.010 0.025 0.009 0.033 

57 0.084 0.084 0.099 0.100 0.086 0.024 0.023 0.024 0.030 0.010 0.025 0.009 0.033 

58 0.086 0.086 0.096 0.098 0.089 0.024 0.023 0.024 0.025 0.029 0.013 0.029 0.028 

59 0.088 0.088 0.095 0.096 0.090 0.025 0.024 0.025 0.026 0.030 0.014 0.030 0.029 

60 0.091 0.091 0.101 0.100 0.091 0.035 0.034 0.035 0.034 0.035 0.026 0.033 0.036 

61 0.089 0.089 0.099 0.098 0.090 0.033 0.031 0.033 0.031 0.033 0.024 0.030 0.034 

62 0.086 0.086 0.096 0.098 0.089 0.024 0.023 0.024 0.025 0.029 0.013 0.029 0.028 

63 0.081 0.081 0.091 0.093 0.081 0.020 0.019 0.020 0.021 0.030 0.001 0.030 0.021 

64 0.084 0.084 0.094 0.095 0.088 0.008 0.006 0.008 0.024 0.028 0.021 0.025 0.026 

65 0.103 0.103 0.111 0.111 0.114 0.111 0.110 0.111 0.111 0.110 0.105 0.110 0.116 

66 0.126 0.126 0.126 0.128 0.130 0.125 0.124 0.123 0.124 0.115 0.119 0.118 0.124 
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47 48 49 50 51 52 53 54 55 56 57 58 59 

48 0.030 
            

49 0.028 0.009 
           

50 0.031 0.005 0.009 
          

51 0.028 0.009 0.000 0.009 
         

52 0.023 0.028 0.023 0.026 0.023 
        

53 0.028 0.009 0.000 0.009 0.000 0.023 
       

54 0.021 0.026 0.021 0.025 0.021 0.001 0.021 
      

55 0.021 0.026 0.021 0.025 0.021 0.001 0.021 0.000 
     

56 0.028 0.009 0.000 0.009 0.000 0.023 0.000 0.021 0.021 
    

57 0.028 0.009 0.000 0.009 0.000 0.023 0.000 0.021 0.021 0.000 
   

58 0.015 0.028 0.025 0.029 0.025 0.020 0.025 0.019 0.019 0.025 0.025 
  

59 0.016 0.029 0.026 0.030 0.026 0.021 0.026 0.020 0.020 0.026 0.026 0.001 
 

60 0.029 0.034 0.029 0.033 0.029 0.031 0.029 0.030 0.030 0.029 0.029 0.031 0.033 

61 0.026 0.031 0.026 0.030 0.026 0.029 0.026 0.028 0.028 0.026 0.026 0.029 0.030 

62 0.015 0.028 0.025 0.029 0.025 0.020 0.025 0.019 0.019 0.025 0.025 0.000 0.001 

63 0.001 0.029 0.026 0.030 0.026 0.021 0.026 0.020 0.020 0.026 0.026 0.014 0.015 

64 0.021 0.026 0.021 0.025 0.021 0.001 0.021 0.000 0.000 0.021 0.021 0.019 0.020 

65 0.106 0.109 0.110 0.110 0.110 0.113 0.110 0.111 0.111 0.110 0.110 0.109 0.108 

66 0.121 0.116 0.116 0.118 0.116 0.125 0.116 0.124 0.124 0.116 0.116 0.120 0.119 

 

 
60 61 62 63 64 65 

61 0.003 
     

62 0.031 0.029 
    

63 0.028 0.025 0.014 
   

64 0.030 0.028 0.019 0.020 
  

65 0.115 0.113 0.109 0.105 0.111 
 

66 0.123 0.123 0.120 0.120 0.124 0.141 
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APPENDIX E 
 
 

NEXUS FILE FOR CYTB SEQUENCE ALIGNMENT 
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#NEXUS 

Begin data; 

 dimensions ntax=73 nchar=1083; 

 format datatype=dna missing=? gap=-; 

 matrix 

 Adelphicos_quadrivirgatus_GT_ENS_9039

 CTATTATTTAACCTACTACCAGTAGGTTTAAACATTTCTACCTGATGAAACTTCGGCTCAATACTACTAGCCTGTTCAGC

ACTACAAATTCTAACCGGATTCTTCTTAGCAATCCACTATACTGCTAACATTAATCTGGCCTTCTCATCTGTTGTTCATATCACACGA

GACGTCCCATGCGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATTTGTATCTACATCCACATCGCACGCG

GACTATATTACGGCTCCTATTTAAATAAAGAAGTCTGACTATCGGGGGTAGCCCTCCTTACTATCCTAATAGCAACTGCCTTTTTTGG

TTATGTCCTACCATGAGGACAAATATCATTCTGAGCCGCAACAGTAATTACTAATCTACTAACTGCCGTCCCATACCTAGGAACCACT

CTGACAACCTGACTCTGGGGCGGATTCTCTATTAACGATCCAACCCTTACACGGTTCTTTGCATTACACTTTATCCTACCATTTGCCA

TTATTTCATTATCCTCCATCCATATTATACTTCTTCATAATGAAGGGTCTAGCAATCCACTTGGAACCAACTCAGACATTGATAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACGCCTTAATACTAACCATTCTTATTACCCTCCTATTCACCATCATATCATTTGCCCCC

AACATATTTAATGACCCCGAAAACTTCTCTAAAGCCAACCCCATAGTAACACCCCAACACATTAAGCCAGAGTGATACTTTTTATTTG

CCTACGGCATCCTCCGATCCATTCCCAATAAGCTCAGCGGAACCCTGGCCCTGGTAATATCCATCGCCATCCTTCTTACAACGCCATT

CACCCATACATCCCACCTACGCTCAATAATCTTTCGACCACTAACCCAATTCATATTCTGAACCCTGGTCGCCACGTTCACAACAATT

ACATGAGCAGCCACCAAACCAGTAGAGCCGCCATTCACATTAATTGGTCAAACAACCTCTATTTTATACTTTTCATTCTTCATTATAA

ACCCTCTACTCGGATGATCAGAAAATAAAATTATG 

 Atractus_wagleri_CO_MHUA_14368

 CTCCTATTTAACCTCCTCCCCGTAGGACTAAACATCTCCACCTGGTGAAACTTTGGCTCAATACTATTAGCCTGCTCAGC

ACTACAAATTCTAACCGGATTCTTTTTAGCAATCCACTACACAGCCAACGTTAACTTGGCTTTCTCATCCGTTATTCATATCACACGA

GACGTCCCATGCGGATGAATCATACAAAATATACATGCAACCGGCGCTTCTATATTCTTTATTTGCATCTACATCCACATCGCACGCG

GACTTTATTACGGCTCTTATCTAAACAAAGAGGTTTGATTATCAGGAGTAACCCTTCTCGCCGTCTTAATGGCAACAGCCTTCTTCGG

CTACGTCCTACCATGAGGACAAATATCATTCTGAGCCGCAACAGTAATTACCAATCTCCTAACCGCTATTCCATACTTAGGGACTATT

CTAACAACTTGGTTGTGGGGGGGGTTCTCCATCAACGACCCAACTCTAACACGATTTTTCGCATTACACTTCATTCTCCCATTTGCCA

TCATCTCTCTATCCTCCATCCACATCATACTTCTTCACAACAAGGGGTCCAGCAACCCACTCGGAACCAACTCAGATATTGATAAAAT

CCCATTCCACCCATATCATTCCTACAAAGACACCCTAATACTAACCACCCTCATCACCCTACTATTCATCATCATATTATTTACCCCA

AACATTTTCAATGACCCAGAAAATTTCTCTAAAGCCAATCCCATAGTCACACCGCAACACATCAAACCCGAATGATATTTTCTATTTG

CCTATGGCATTCTTCGATCTATTCCAAACAAATTAGGCGGGACCCTAGCCCTAGTAATATCAATCGCCATTCTTCTCATAACCCCATT

TACCCACACATCCCATATTCGATCAATAACCTTCCGACCCCTGACTCAAATCATATTCTGAACACTAATTGCCACCTTCACAACAATC

ACATGAGCAGCCACTAAACCTGTAGAACCCCCATTTACCTTAATCGGACAAACAACCTCCACTCTATACTTCCTCTTCTTCATCATAA

ACCCCCTCCTCGGATGATCAGAAAATAAAATTATA 

 Chersodromus_sp_MX_ANMO_2298

 CTCCTATTCAACCTCCTTCCTGTAGGACTAAACATCTCCACTTGATGAAACTTCGGTTCTATGTTACTAGCCTGCTCAGC

ACTACAAACCCTAACTGGATTCTTCCTAGCAATTCACTATACAGCCAACATCAACTTGGCCTTCTCATCCATTATTCATATCACACGA

GATATCCCATATGGATGAATTATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATCTGTATCTACATCCACATCGCACGTG

GGCTTTACTACGGCTCTTACCTAAACAAAGAAGTCTGACTATCAGGAGTAATCCTCCTTTCTGCCCTAATGGCAACAGCCTTCTTTGG

TTATGTCCTACCATGAGGACAAATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCTATTCCATATTTAGGATACACC

CTAACAACCTGGTTGTGAGGGGGGTTTTCTATCAGCGATCCAACCCTCACACGATTCTTTGCACTACACTTCATTCTTCCATTTACTA

TCATCTCACTATCTTCCATCCATATCATACTTCTTCACAACGAAGGCTCCAGCAACCCACTTGGAACAAATTCAGACATTGACAAAAT

CCCATTTCACCCCTATCATTCTTATAAAGACACCCTAATATTAATCACTCTCATCACCCTAATATTAGTCATCATATCATTTACTCCA

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATGACTACACCACAACACATCAAACCCGAGTGGTACTTCCTATTCG

CCTATGGAATTCTCCGATCAATTCCAAATAAACTGGGCGGAACAATAGCCCTAGTAATATCCATCACTATCCTTCTCACAGTACCATT

CACCCATACATCCTATGTGCGGTCAATAACCTTCCGACCCTTGACCCAGCTTATATTCTGAACCCTGGTTGCCACACTTATAACAATT

ACATGAACAGCTACTAAACCGGTAGAACCCCCATTCACTATAATTGGTCAAACAACCTCAACCCTATACTTTCTTTTCTTTATACTAA

GCCCATTACTGGGCTGATCAGAAAATAAAATCATG 

 Chersodromus_sp_MX_ISZ_059

 CTCCTATTCAATCTCCTTCCTGTAGGACTAAACATCTCCACTTGATGAAACTTCGGTTCTATGTTACTAGCCTGCTCAGC

ACTACAAACCCTAACCGGATTCTTCCTAGCAATTCACTATACAGCCAACATCAACTTGGCCTTCTCATCCATTATTCATATCACACGA

GATATCCCATATGGATGAATTATACAAAATATTCACGCAACCAGCGCATCTATATTTTTTATCTGTATCTACATCCACATCGCACGTG

GACTCTACTACGGCTCTTACCTAAACAAAGAAGTCTGACTATCGGGAGTAATCCTCCTTTCTGCCCTAATGGCAACAGCTTTCTTTGG

TTATGTCCTACCATGAGGACAAATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCTATTCCATATTTAGGGTCCACC

CTAACAACCTGGTTGTGAGGGGGGTTTTCTATCAGCGATCCAACCCTCACGCGATTCTTTGCACTACACTTCATTCTTCCATTTACTA

TCATCTCACTATCTTCCATCCATATCATACTTCTTCACAACGAAGGCTCCAGCAACCCACTTGGAACAAATTCAGACATTGACAAAAT

CCCATTCCACCCCTACCACTCTTATAAAGACACCCTAATATTAATCACTCTCATCACCCTAATATTAGTCATCATATCATTTACTCCA

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATGACTACACCACAACACATCAAACCCGAGTGGTATTTCCTATTCG

CCTATGGAATTCTCCGATCAATTCCAAATAAACTGGGCGGAACAATAGCCCTAGTAATATCCATCACTATCCTTCTCACAGTACCATT

CACCCATACATCCTATGTACGATCAATAACCTTCCGACCCTTAACCCAACTTATATTCTGAACCCTAGTTGCCACACTTATAATAATT

ACATGAACAGCTACTAAACCAGTAGAACCCCCATTCACCATAATTGGTCAAACAACTTCAACCCTATACTTTCTTTTCTTTATACTAA

GCCCATTACTGGGCTGATCAGAAAATAAAATCATG 

 Dipsas_catesbyi_PE_WED_59073

 CTCCTATTCAACCTTCTCCCTGTAGGATCAAACATCTCCACCTGATGAAACTTCGGCTCCATACTATTAGCTTGTTCAAC

ACTACAAATCCTGACCGGATTCTTTCTAGCTATCCACTATACAGCCAACATTAACCTGGCCTTCTCCTCCATTATTCATATCACACGA

GACACCCCGTGAGGATGAATCATACAAAACATTCACGCAACCGGCGCATCTATATTCTTTATTTGCATTTACATTCATATCGCACGCG
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GATTATACTACGGCTCCTACTTAAATAAAGAAGTCTGACTCTCGGGGGTAGCTCTTCTTATCATCTTAATAGCAACAGCCTTCTTTGG

CTATGTTTTACCATGGGGACAAATATCCTTCTGGGCAGCAACAGTAATTACTAATCTCCTAACCGCTATTCCATACTTAGGAATTAAT

CTAACAACCTGACTGTGGGGCGGGTTCTCCATTAATGATCCAACCCTCACACGATTCTTCGCACTACACTTCATCCTCCCATTTACCA

TCATCTCTCTATCCTCCATCCACATCCTTCTTCTTCACAACAAAGGATCTAACAACCCCCTAGGAACCAACTCAGACATTGACAAAAT

CCCGTTCCACCCATACCACTCCTACAAAGACATATTAATACTAACCATCTTAATCACCCTAATATTGATTATTGTATCATTCTCCCCT

AACATTTTCAATGACCCAGAAAACTTCTCAAAAGCCAACCCTATAATTACACCCCAACACATTAAGCCAGAATGGTACTTCCTGTTTG

CCTACGGAATTCTCCGATCCATCCCAAATAAACTAGGCGGAACACTGGCCCTAGCAACGTCCGTCATTATTCTCCTCACAACACCATT

TACCCACACATCCCACATACGACCAATAACCTTCCGACCCCTAACACAACTTATATTCTGAACCCTAGTTGCCACATTCATAACAATT

ACATGAACAGCCACCAAACCTGTAGAACCCCCATTCACCACAATTGGTCAACTAACTTCTATCCTCTACTTCCTCTTCTTCACACTCA

ACCCCCTACTGGGCTGATCAGAAAATAAAATCATA 

 N_atrata_CO_Caldas_MHUA_14452

 CTCCTATTCAACCTCCTCCCTGTAGGACTAAACATCACCACTTGGTGAAACTTCGGCTCCATACTATTAGCCTGCTTAGC

ACTACAAACCACAACCGGATTCTTTCTAGCAATCCATTACACAGCCAATATTAACTTGGCTTTTTCATCCATTATTCATATCACACGA

GATACCCCATACGGATGAATCATACAAAATATACATGCAACCGGCGCATCTATATTCTTTATCTGCATCTATATTCACATCGCACGCG

GACTCTATTACGGCTCTTACCTGAATAAAGAAGTTTGACTATCAGGAGTAATCCTCCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTATATTCTGCCATGGGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCTATCCCATACCTAGGAGCCACT

ATAACAACCTGATTGTGGGGGGGATTTTCTATTAACGATCCAACTCTTACACGATTCTTCGCACTACACTTCATCCTCCCCTTTACTA

TTATTTCATTATCTTCCATCCATATCATACTTCTTCACAACGAAGGATCAAACAACCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTTCACCCATATCACTCCTACAAAGATACTCTAATACTAATTACCCTTATTACCCTATTACTAACCATCACATCATTTACCCCC

AACATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAGTCACACCACAGCACATCAAACCAGAATGATACTTTCTATTTG

CCTACGGAATTCTCCGATCTATCCCTAATAAACTAGGCGGAACATTAGCCCTATTAATATCCATTGCTATTCTCCTCACCCCACCATT

CACTCACACATCCCATTTACGACCAATAACCTTCCGCCCCCTAACCCAACTCATATTCTGAACTTTAATTACCACATTTATAATAATC

ACATGAGCAGCCACTAAACCAGTAGAACCCCCATTCACTTTAATTGGCCAAACAACCTCTATTCTATACTTCCTTTTTTTCATACTAA

AACCCCTACTTGACTGATCAGAAAATAAAATCATA 

 N_atrata_EC_Chimborazo_FHGO_7335

 CTTCTATTTAATCTCCTCCCCGTAGGACTAAACATCTCCACTTGGTGAAACTTTGGCTCTATACTATTAGCCTGCTTAGC

ACTACAAACCACAACAGGGTTCTTTCTAGCAACCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCATTATTCATATCACACGA

GATGTCCCATACGGATGAATCATACAAAATATTCATGCAACCGGCGCATCTATATTCTTTATCTGCATCTACATCCACATCGCACGAG

GACTCTATTATGGTTCATACTTAAACAAAGAAGTTTGACTATCAGGAGTAGCTCTCCTTACCATCCTAATAGCAACAGCTTTCTTTGG

CTATGTCCTGCCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCCATCCCATACCTAGGAACCACT

ATAACAACCTGATTGTGAGGGGGGTTTTCTATCAATGATCCAACTCTCACACGATTCTTTGCACTACACTTCATTCTCCCCTTCACTA

TTATTTCACTATCTTCCATCCATATTTTACTTCTTCACAACGAAGGATCAAACAATCCACTCGGAACCAACTCAGATATTGACAAAAT

CCCGTTCCACCCATACCACTCCTACAAAGACACTCTAATATTAATTACCCTCATCACCCTATTATTAGTCATTACATCATTTACCCCT

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAGCACATCAAACCAGAATGATACTTTCTATTTG

CCTACGGAATTCTCCGATCTATTCCTAATAAATTAGGCGGAACAATAGCCTTAATAATATCCATTACTATTCTCCTCACCCCACCATT

TACCCACACATCCCATTTACGACCAATAACCTTCCGTCCCCTCACCCAACTCATATTTTGAACTTTAATTGCCACATTTATAATAATC

ACATGAGCAGCCACCAAACCAGTAGAACCCCCATTCACTTTAATCGGCCAAACAACCTCTATTTTATATTTTCTCTTTTTCACACTAA

AGCCCCTACTTGGCTGATCAGAAAATAAAATCATA 

 N_atrata_EC_Esmeraldas_ENS_12640

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGGTGAAATTTTGGCTCCATACTATTAGCCTGCCTAGC

ACTACAAATCACAACAGGACTCTTTCTAGCAATCCATTACACAGCCAATATTAATTTGGCTTTCTCATCCATCATTCATATCACACGA

GATATTCCATATGGGTGAACCATACAAAATATTCATGCAATCGGCGCATCCATATTCTTTATCTGCATCTACACCCACATCGCACGCG

GACTCTATTACGGCTCTTACCTAAACAAAGAAGTTTGACTATCAGGAATAGCCCTTCTTATTATCTTAATAGCAACAGCTTTCTTTGG

TTATGTACTGCCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCCATCCCATACCTAGGAGCCACT

ATAACAATCTGACTGTGGGGGGGATTTTCTATCAACGATCCAACTCTTACACGATTCTTCGCACTACACTTTATCCTCCCATTCATTA

TTATTTCATTATCTTCCATCCATATTATTCTTCTTCACAACGAGGGGTCAAACAACCCACTTGGAACTAACTCAGACATTGACAAAAT

CCCATTTCACCCATACCACTCCTACAAAGATACTCTAATACTAATTACCCTTATTACCCTACTACTAATCATTACATCATTTACCCCC

AACATCTTTAACGACCCAGAAAACTTCTCAAAAGCGAACCCAATAATCACACCACAACACATCAAACCAGAATGATACTTTCTATTTG

CCTACGGAATTCTCCGGTCTATCCCTAATAAACTAGGCGGAACAGTAGCCCTAATAATATCCATCATCATTCTTCTTACCCCACCATT

TACCCACACATCTTATTTACGACCAATAACCTTCCGTCCCCTAACCCAACTCATATTTTGAACTTTAATTACCACATTCATAATAATT

ACATGAGCAGCCACTAAACCAGTAGAACCCCCATTCACTTTAATTGGCCAAACAACCTCTATGCTATACTTCCTCTTTTTCATACTGA

AGCCCCTACTCGACTGATCAGAAAATAAAATCATA 

 N_atrata_EC_Manabi_LAC_1594

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGATGAAATTTTGGCTCCATACTATTAGCCTGCCTAGC

ATTACAAACCATAACAGGATTCTTTCTAGCAATTCATTACACAGCCAATATTAATTTAGCTTTTTCATCCATCATTCATATCACACGA

GATATTCCATATGGGTGAATCATACAAAATATTCATGCAACCGGCGCATCCATATTCTTTATCTGTATCTACACCCACATCGCACGCG

GACTCTATTACGGCTCTTACCTAAACAAAGAAATTTGACTATCAGGAGTAGCCCTTCTTATTATCCTAATAGCAACAGCTTTCTTTGG

TTATGTACTGCCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCCATCCCATACCTGGGAGCCACT

ATAACAACCTGACTATGGGGGGGGTTTTCTATCAACGACCCAACTCTTACACGATTCTTCGCACTACACTTCATCCTTCCATTCATTA

TTATTTCACTATCATCCATCCATATTATCCTTCTTCACAACGAAGGGTCAAACAACCCACTTGGAACTAACTCAGACATTGACAAAGT

CCCATTTCACCCATACCACTCCTACAAAGATACTCTAATACTAATTACCCTTATCACCCTACTACTAATCATTACATCATTTATCCCT

AACATCTTCAACGACCCAGAAAACTTCTCGAAAGCGAACCCAATAATCACACCACAACACATCAAACCAGAGTGATACTTTCTATTTG

CCTACGGAATTCTCCGATCTATTCCTAATAAACTAGGCGGAACAGTAGCCCTAATAATATCCATCACCATTCTTCTCACTCTACCATT

TACCCACACATCTTATTTACGACCAATAACCTTCCGTCCCTTAACCCAACTCATATTTTGAACTTTAATTACTACATTCATAATAATT

ACATGAGCAGCCACTAAACCAGTAGAATCCCCATTCACTTTAATTGGCCAAACAACCTCTATGCTATACTTCCTTTTTTTCATACTGA

AGCCCCTACTCGACTGATCAGAAAATAAAATCATA 
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 N_atrata_VE_Guarico_ECS_794

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGGTGAAACTTTGGCTCCATATTATTAGCCTGCTTAGC

ACTACAAACCACAACAGGATTCTTCCTAGCAATCCACTACACAGCCAATATCAACTTGGCTTTTTCATCCATCATTCATATCACACGA

GACACCCCATGCGGATGAATCATACAAAATATTCATGCAACCGGCGCATCTATATTCTTTATCTGCATCTACATCCACATCGCACGCG

GACTCTATTACGGCTCTTACCTAAACAAAGAAGTTTGACTGTCGGGAGTAGCTCTTCTTACCATTCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTGCCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAACCTTCTAACCGCTATCCCATACCTAGGAACCACC

ATAACAACCTGACTGTGAGGGGGGTTTTCAATCAACGATCCAACTCTTACACGATTCTTCGCACTACACTTCATCCTCCCATTCACTA

TTATTTCTCTATCTTCCATCCATATCATACTTCTTCACAACGAAGGATCAAACAACCCACTCGGGACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGATACTCTAATACTAATTACCCTTATTACCCTATTACTAATCATTACATCATTTACTCCC

AACATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAGTCACACCACAACACATCAAACCAGAATGATACTTTCTATTTG

CCTACGGAATTCTACGATCTATCCCAAATAAACTAGGCGGAACAGTAGCCCTAATAATATCCATCACCATTCTCCTCACCCCACCATT

CACTCATACATCCCATTTACGACCAATAACCTTCCGCCCCCTAACCCAACTCATATTCTGAACTTTAATTACCACATTCATAATAATT

ACATGAGCAGCCACTAAACCAGTAGAACCCCCATTCACTTTAATTAGCCAAACAACCTCTATTCTATACTTCCTCTTTTTCATGCTGA

AACCCCTACTTGACTGATCAGAAAATAAAATCATA 

 N_celata_CR_Limon_ASL_098

 CTCCTATTTAACCTCCTCCCTGTAGGATTAAACATCTCCACTTGGTGGAACTTTGGCTCTATATTACTAGCCTGCACAGC

ACTACAAACCACAACCGGATTCTTCCTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCATATCACACGA

GATGTCCCATACGGATGAATCATACAAAATATTCACACAACCGGCGCATCTATATTTTTTATTTGCATCTATATCCACATCGCACGCG

GACTCTATTACGGCTCTTACTTAAACAAAGAAGTCTGACTATCGGGGGTGGCCCTTTTTATTATTCTAATAGCAACAGCCTTCTTTGG

TTACGTCCTACCATGAGGACAAATATCCTTCTGAGCCGCAACAGTAATCACCAATCTCATGACCGCTATTCCATACCTAGGAACCACC

CTAACAACCTGACTGTGGGGGGGATTCTCCATCAACGATCCAACCTTAACACGATTCTTCGCACTACACTTTATCCTTCCATTCACCA

TCATCTCACTATCTTCTATCCATGTTATTCTCCTTCACAACGAGGGATCAAGCAACCCACTGGGCACCAACTCAGATATCGATAAAAT

CCCATTCCATCCATACCACTCCTACAAAGACACCCTAATACTAATCACCCTTATCACCCTACTACTAATTATTATATCATTTACCCCT

AATATCTTCAATGACCCAGAAAACTTCTCAAAAGCTAACCCGATAATCACACCACAACACATTAAACCAGAATGGTACTTTTTATTTG

CCTATGGAATTCTCCGATCCATCCCAAACAAATTAGGCGGAACAGTAGCTCTGGTAATATCCATCACTATTCTCCTTACCACACCATT

CACCCACACATCCCACATACGACCAATAACCTTCCGACCCCTAACCCAATTCATATTTTGAACCTTAATTGCCACATTCATAACAATC

ACATGAGCAGCCACTAAACCAGTAGAAGCCCCATTCACCACAATCAGCCAAATAACCTCTATTCTGTACTTCCTGTTCTTTATAATAA

ATCCAATATTAGGTTGATTAGAAAATAAAATCATA 

 N_diademata_GT_Huehuetenango_ENS_7939

 CTCCTATTCAACCTCCTTCCTGTAGGACTAAACATCTCCACTTGGTGAAACTTTGGCTCCATGCTACTAGCCTGCACAGC

ACTACAAACCACAACCGGATTCTTTTTAGCAATCCACTATACAGCCAATATTAATTTGGCTTTTTCATCCATCATCCACCTCACACGA

GATGTCCCATATGGATGAGTCATACAAAACACCCACGCAACTGGTGCATCTATATTTTTTATCTGTATCTACATCCACATCGCACGCG

GACTCTATTACGGCTCCTACTTAAATAAAGGAGTCTGACTATCAGGAGTAGCTCTCCTTACCATCCTAATAGCAACGGCTTTCTTTGG

TTATGTCCTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTACTAACCGCCATCCCATACCTGGGAACCACC

ATAACAACCTGACTGTGGGGCGGGTTCTCTATCAACGACCCAACCCTTACACGATTCTTCGCATTACACTTCATCCTCCCATTCACTA

TCATTTCATTATCTTCTATTCATATCATGCTCCTTCACAACGAAGGATCAAACAACCCACTCGGAACCAACTCAGACATCGACAAAAT

CCCATTTCACCCATACCACTCCTACAAAGACACCCTAATACTAACCACCTTTATTACTCTACTACTAATTATTACATCATTTGCCCCC

AATATCTTCAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCTGAATGATACTTTCTATTTG

CCTACGGAATTCTCCGATCTATCCCAAATAAACTAGGCGGAACAATAGCCCTAGTAATATCCATTATCATCCTTCTTACAGCACCATT

CACCCACACGTCCTACATACGACCAATAACCTTCCGACCCCTAACTCAACTTATATTTTGAACTCTAGTCGCTACATTCATAACAATC

ACATGAGCAGCTACTAAACCAGTAGAACCCCCATTCACCGCAATCGGCCAAATTACCTCTATTTTATACTTTCTCTTCTTCACACTAA

ACCCCCTACTAAGCTGATCAGAAAACAAAATTATA 

 N_diademata_GT_San_Marcos_JAC_20014

 CTCCTATTCAACCTCCTCCCTGTAGGACTAAACATTTCCACTTGGTGAAACTTTGGCTCTATACTACTAGCCTGCACAGC

ACTACAAACTACAACCGGATTCTTTTTAGCAATTCACTATACAGCCAATATTAATTTGGCTTTCTCATCCATCATCCACCTCACACGA

GATGTCCCATATGGATGAATCATACAAAACACCCATGCAACCGGCGCATCCATGTTTTTTATTTGCATCTACACTCACATCGCACGCG

GACTCTACTATGGCTCCTACTTAAATAAAGGGGTCTGATTATCAGGAGTAGCCCTCCTTACCATTCTAATAGCAACGGCTTTCTTTGG

CTACGTCTTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTACTAACCGCCATCCCATACCTAGGAACCACC

ATAACAACTTGGCTATGAGGCGGGTTCTCTATCAACGATCCGACCCTTACACGATTCTTTGCATTACACTTTATCCTCCCATTCACTA

TCATCTCATTATCTTCCATTCACATCATACTTCTTCACAACGAAGGATCAAACAACCCACTCGGAACCAACTCAGACATCGATAAAAT

CCCATTTCACCCATACCACTCCTATAAAGACACCATAATACTAACCATCTTTATCACCCTACTACTAATTATTACATCATTTGCCCCC

AACATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGATACTTTTTATTTG

CCTACGGAATTCTCCGATCTATTCCAAATAAACTAGGCGGGACATTAGCCCTGGTAATATCCATTATCATTCTTCTTACAACACCATT

CACCCACACGTCCTTCATACGACCAATAACCTTCCGACCTCTAACCCAACTTATATTTTGAACCCTAATCGCCACGTTCATAACAATC

ACATGAGCAGCCACTAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAATTACTTCCATTCTATACTTTCTCTTCTTCATACTAA

ACCCCCTATTATCCTGATCAGAAAACAAAATTATA 

 N_diademata_GT_San_Marcos_JAC_20070

 CTCCTATTCAACCTCCTCCCTGTAGGACTAAACATTTCCACTTGGTGAAACTTTGGCTCTATACTACTAGCCTGCACAGC

ACTACAAACTACAACCGGATTCTTTTTAGCAATTCACTATACAGCCAATATTAATTTGGCTTTCTCATCCATCATCCACCTCACACGA

GATGTCCCATATGGATGAATCATACAAAACACCCATGCAACCGGCGCATCCATGTTTTTTATTTGCATCTACACTCACATCGCACGCG

GACTCTACTATGGCTCCTACTTAAATAAAGGGGTCTGATTATCAGGAGTAGCCCTCCTTACCATTCTAATAGCAACGGCTTTCTTTGG

CTACGTCTTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTACTAACCGCCATCCCATACCTAGGAACCACC

ATAACAACTTGACTATGAGGCGGGTTCTCTATCAACGATCCGACCCTTACACGATTCTTTGCATTACACTTTATCCTCCCATTCACTA

TCATCTCATTATCTTCCATTCACATCATACTTCTTCACAACGAAGGATCAAACAACCCACTCGGAACCAACTCAGACATCGATAAAAT

CCCATTTCACCCATACCACTCCTATAAAGACACCATAATACTAACCATCTTTATCACCCTACTACTAATTATTACATCATTTGCCCCC

AACATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGATACTTTTTATTTG

CCTACGGAATTCTCCGATCTATTCCAAATAAACTAGGCGGGACATTAGCCCTGGTAATATCCATTATCATTCTTCTTACAACACCATT
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CACCCACACGTCCTTCATACGACCAATAACCTTCCGACCTCTAACCCAACTTATATTTTGAACCCTAATCGCCACGTTCATAACAATC

ACATGAGCAGCCACTAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAATTACTTCCATTCTATACTTTCTCTTCTTCATACTAA

ACCCCCTATTATCCTGATCAGAAAACAAAATTATA 

 N_diademata_GT_Suchitepequez_ENS_13451

 CTCCTATTCAACCTCCTCCCTGTAGGACTAAACATTTCCACTTGGTGAAACTTTGGCTCTATACTACTAGCCTGCACAGC

ACTACAAACTACAACCGGATTCTTTTTAGCAATTCACTATACAGCCAATATTAATTTGGCTTTCTCATCCATCATCCACCTCACACGA

GATGTCCCATATGGATGAATCATACAAAACACCCATGCAACCGGCGCATCCATGTTTTTTATTTGCATCTACACTCACATCGCACGCG

GACTCTACTATGGCTCCTACTTAAATAAAGGGGTCTGATTATCAGGAGTAGCCCTCCTTACCATTCTAATAGCAACGGCTTTCTTTGG

CTACGTCTTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTACTAACCGCCATCCCATACCTAGGAACCACC

ATAACAACTTGACTATGAGGCGGGTTCTCTATCAACGATCCGACCCTTACACGATTCTTTGCATTACACTTTATCCTCCCATTCACTA

TCATCTCATTATCTTCCATTCACATCATACTTCTTCACAACGAAGGATCAAACAACCCACTCGGAACCAACTCAGACATCGATAAAAT

CCCATTTCACCCATACCACTCCTATAAAGACACCATAATACTAACCATCTTTATCACCCTACTACTAATTATTACATCATTTGCCCCC

AACATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGATACTTTTTATTTG

CCTACGGAATTCTCCGATCTATTCCAAATAAACTAGGCGGGACATTAGCCCTGGTAATATCCATTATCATTCTTCTTACAACACCATT

CACCCACACGTCCTTCATACGACCAATAACCTTCCGACCTCTAACCCAACTTATATTTTGAACCCTAATCGCCACGTTCATAACAATC

ACATGAGCAGCCACTAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAATTACTTCCATTCTATACTTTCTCTTCTTCATACTAA

ACCCCCTATTATCCTGATCAGAAAACAAAATTATA 

 N_diademata_HN_Copan_JHT_2799

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGGTGAAATTTTGGCTCCATACTACTAGCCTGCACAGC

ACTACAAACCGCAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAACTTGGCTTTTTCATCGGTCATTCATATCATACGT

GATACCCCGTACGGATGAGTCATACAAAATATTCACGCAACTAGCGCATCTGTATTCTTTATCTGCATCTACATCCACATCGCACGAG

GACTCTACTATGGCTCCTACTTAAACAAAGGAGTCTGACTATCAGGAGTAGCCCTCCTTACTATCCTAATAGCAACAGCCTTTTTTGG

TTATGTCCTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTCCTAACCGCCATCCCATACCTAGGAACCACC

CTAACAACTTGACTGTGGGGGGGGTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCATTACACTTCATCCTCCCATTCACCA

TTATCTCATTATCCTCCATTCATATTATACTCCTTCATACCGAAGGGTCAAGCAACCCACTCGGAACTAACTCAGACATCGACAAAGT

CCCATTTCACCCATATCACTCCTACAAAGATACCCTCATATTAATCACCTTAATTACCTTACTACTAATCATTATATCATTCACCCCT

AATATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACATATCAAACCTGAGTGGTACTTTCTATTTG

CCTACGGCATTCTACGATCCATCCCAAATAAGCTAGGCGGAACCATAGCCCTGGTAATATCTATCGCCATTCTTCTCACAACACCATT

TACCCACACATCCCACATACGACCAATAACCTTCCGACCCCTAACTCAACTTATATTTTGAACCCTAATCGCTACATTCATAATAATC

ACATGAGCAGCTACCAAACCAGTAGAACCCCCATTTACCGCAATCGGCCAAACAACCTCTATCTTATACTTTCTTTTCTTCATACTAA

GCCCCTTATTAGGCTGATCAGAAAACAAAATTATA 

 N_diademata_HN_Copan_JHT_2821

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGGTGAAATTTTGGCTCCATACTACTAGCCTGCACAGC

ACTACAAACCGCAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAACTTGGCTTTTTCATCGGTCATTCATATCATACGT

GATACCCCGTACGGATGAGTCATACAAAATATTCACGCAACTAGCGCATCTGTATTCTTTATCTGCATCTACATCCACATCGCACGAG

GACTCTACTATGGCTCCTACTTAAACAAAGGAGTCTGACTATCAGGAGTAGCCCTCCTTACTATCCTAATAGCAACAGCCTTTTTTGG

TTATGTCCTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTCCTAACCGCCATCCCATACCTAGGGACCACC

CTAACAACTTGACTGTGGGGGGGGTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCATTACACTTCATCCTCCCATTCACCA

TTATCTCATTATCCTCCATTCATATTATACTCCTTCATACCGAAGGGTCAAGCAACCCACTCGGAACTAACTCAGACATCGACAAAGT

CCCATTTCACCCATATCACTCCTACAAAGATACCCTCATATTAATCACCTTAATTACCTTACTACTAATCATTATATCATTCACCCCT

AATATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACATATCAAACCTGAGTGGTACTTTCTATTTG

CCTACGGCATTCTACGATCCATCCCAAATAAGCTAGGCGGAACCATAGCCCTGGTAATATCTATCGCCATTCTTCTCACAACACCATT

TACCCACACATCCCACATACGACCAATAACCTTCCGACCCCTAACTCAACTTATATTTTGAACCCTAATCGCTACATTCATAATAATC

ACATGAGCAGCTACCAAACCAGTAGAACCCCCATTTACCGCAATCGGCCAAACAACCTCTATCTTATACTTTCTTTTCTTCATACTAA

GCCCCTTATTAGGCTGATCAGAAAACAAAATTATA 

 N_diademata_HN_Copan_JHT_2822

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGGTGAAATTTTGGCTCCATACTACTAGCCTGCACAGC

ACTACAAACCGCAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAACTTGGCTTTTTCATCGGTCATTCATATCATACGT

GATACCCCGTACGGATGAGTCATACAAAATATTCACGCAACTAGCGCATCTGTATTCTTTATCTGCATCTACATCCACATCGCACGAG

GACTCTACTATGGCTCCTACTTAAACAAAGGAGTCTGACTATCAGGAGTAGCCCTCCTTACTATCCTAATAGCAACAGCCTTTTTTGG

TTATGTCCTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTCCTAACCGCCATCCCATACCTAGGAACCACC

CTAACAACTTGACTGTGGGGGGGGTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCATTACACTTCATCCTCCCATTCACCA

TTATCTCATTATCCTCCATTCATATTATACTCCTTCATACCGAAGGGTCAAGCAACCCACTCGGAACTAACTCAGACATCGACAAAGT

CCCATTTCACCCATATCACTCCTACAAAGATACCCTCATATTAATCACCTTAATTACCTTACTACTAATCATTATATCATTCACCCCT

AATATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACATATCAAACCTGAGTGGTACTTTCTATTTG

CCTACGGCATTCTACGATCCATCCCAAATAAGCTAGGCGGAACCATAGCCCTGGTAATATCTATCGCCATTCTTCTCACAACACCATT

TACCCACACATCCCACATACGACCAATAACCTTCCGACCCCTAACTCAACTTATATTTTGAACCCTAATCGCTACATTCATAATAATC

ACATGAGCAGCTACCAAACCAGTAGAACCCCCATTTACCGCAATCGGCCAAACAACCTCTATCTTATACTTTCTTTTCTTCATACTAA

GCCCCTTATTAGGCTGATCAGAAAACAAAATTATA 

 N_diademata_HN_Santa_Barbara_JHT_3007

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGGTGAAATTTTGGCTCCATACTACTAGCCTGCACAGC

ACTACAAACCGCAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAACTTGGCTTTTTCATCGGTCATTCATATCATACGT

GATACCCCGTACGGATGAGTCATACAAAATATTCACGCAACTAGCGCATCTGTATTCTTTATCTGCATCTACATCCACATCGCACGAG

GACTCTACTATGGCTCCTACTTAAACAAAGGAGTATGACTATCAGGAGTAGCCCTCCTTACTATCCTAATAGCAACAGCCTTTTTTGG

TTATGTCCTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTCCTAACCGCCATCCCATACCTAGGAACCACT

CTAACAACTTGACTGTGGGGGGGGTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCATTACACTTCATCCTCCCATTCACCA

TTATCTCATTATCCTCCATTCATATTATACTCCTTCATACCGAAGGGTCAAGCAACCCACTCGGAACTAACTCAGACATCGACAAAGT
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CCCATTTCACCCATATCACTCCTACAAAGATACCCTCATATTAATCACCTTAATTACCTTACTACTAATCATTATATCATTCACCCCT

AATATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACATATCAAACCTGAATGGTACTTTCTATTTG

CCTACGGCATTCTACGATCCATCCCAAATAAGCTAGGCGGAACCATAGCCCTGGTAATATCTATCGCCATTCTTCTCACAACACCATT

TACCCACACATCCCACATACGACCAATAACCTTCCGACCCCTAACTCAACTTATATTTTGAACCCTAATCGCTACATTCATAATAATC

ACATGAGCAGCTACCAAACCAGTAGAACCCCCATTTACCGCAATCGGCCAAACAACCTCTATCTTATACTTTCTTTTCTTCATACTAA

GCCCCTTATTAGGCTGATCAGAAAACAAAATTATA 

 N_diademata_MX_Chiapas_JAC_22917

 CTCCTATTCAACCTCCTTCCTGTAGGACTAAACATCTCCACTTGGTGAAACTTTGGCTCCATGCTACTAGCCTGCACAGC

ACTACAAACCACAACCGGATTCTTTTTAGCAATCCACTATACAGCCAATATTAATTTGGCTTTTTCATCCATCATCCACCTCACACGA

GATGTCCCATATGGATGAGTCATACAAAACACCCACGCAACTGGTGCATCTATATTTTTTATCTGTATCTACATCCACATCGCACGCG

GACTCTATTACGGCTCCTACTTAAATAAAGGAGTCTGACTATCAGGAGTAGCTCTCCTTACCATCCTAATAGCAACGGCTTTCTTTGG

TTATGTCCTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTACTAACCGCCATCCCATACCTGGGAACCACC

ATAACAACCTGACTGTGGGGCGGGTTCTCTATCAACGACCCAACCCTTACACGATTCTTCGCATTACACTTCATCCTCCCATTCACTA

TCATTTCATTATCTTCTATTCATATCATGCTCCTTCACAACGAAGGATCAAACAACCCACTCGGAACCAACTCAGACATCGACAAAAT

CCCATTTCACCCATACCACTCCTACAAAGACACCCTAATACTAACCACCTTTATTACTCTACTACTAATTATTACATCATTTGCCCCC

AATATCTTCAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCTGAATGATACTTTCTATTTG

CCTACGGAATTCTCCGATCTATCCCAAATAAACTAGGCGGAACAATAGCCCTAGTAATATCCATTATCATCCTTCTTACAGCACCATT

CACCCACACGTCCTACATACGACCAATAACCTTCCGACCCCTAACTCAACTTATATTTTGAACTCTAGTCGCTACATTCATAACAATC

ACATGAGCAGCTACTAAACCAGTAGAACCCCCATTCACCGCAATCGGCCAAATTACCTCTATTTTATACTTTCTCTTCTTCACACTAA

ACCCCCTACTAAGCTGATCAGAAAACAAAATTATA 

 N_diademata_MX_Oaxaca_JAC_25844

 CTCCTATTCAACCTCCTTCCTGTAGGACTAAACATCTCCACTTGGTGAAACTTTGGCTCCATGCTACTAGCCTGCACAGC

ACTACAAACCACAACCGGATTCTTTTTAGCAATCCACTATACAGCCAATATTAATTTGGCTTTTTCATCCATCATCCACCTCACACGA

GATGTCCCATATGGATGAGTCATACAAAACACCCACGCAACTGGTGCATCTATATTTTTTATCTGTATCTACATCCACATCGCACGCG

GACTCTATTACGGCTCCTACTTAAATAAAGGAGTCTGACTATCAGGAGTAGCTCTCCTTACCATCCTAATAGCAACGGCTTTCTTTGG

TTATGTCCTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACTAACCTACTAACCGCCATCCCATACCTGGGAACCACC

ATAACAACCTGACTGTGGGGCGGGTTCTCTATCAACGACCCAACCCTTACACGATTCTTCGCATTACACTTCATCCTCCCATTCACTA

TCATTTCATTATCTTCTATTCATATCATGCTCCTTCACAACGAAGGATCAAACAACCCACTCGGAACCAACTCAGACATCGACAAAAT

CCCATTTCACCCATACCACTCCTACAAAGACACCCTAATACTAACCACCTTTATTACTCTACTACTAATTATTACATCATTTGCCCCC

AATATCTTCAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCTGAATGATACTTTCTATTTG

CCTACGGAATTCTCCGATCTATCCCAAATAAACTAGGCGGAACAATAGCCCTAGTAATATCCATTATCATCCTTCTTACAGCACCATT

CACCCACACGTCCTACATACGACCAATAACCTTCCGACCCCTAACTCAACTTATATTTTGAACTCTAGTCGCTACATTCATAACAATC

ACATGAGCAGCTACTAAACCAGTAGAACCCCCATTCACCGCAATCGGCCAAATTACCTCTATTTTATACTTTCTCTTCTTCACACTAA

ACCCCCTACTAAGCTGATCAGAAAACAAAATTATA 

 N_diademata_MX_Puebla_JAC_22500

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACCTGGTGAAATTTTGGCTCCATACTACTAGCCTGCACAGC

ACTACAAACCGCAACCGGATTCTTTTTAGCAATCCACTACACAGCCAATATTAACTTAGCTTTTTCATCGGTCATTCATATCATACGG

GATACCCCATACGGATGAATCATACAAAATATTCACGCAGCTGGCGCATCTATATTTTTTATCTGCATCTACATCCACATCGCACGAG

GACTCTATTACGGCTCCTACCTAAACAAAGGAGTCTGACTGTCCGGAGTAACCCTTCTTACTATTCTAATAGCAACAGCCTTCTTTGG

TTATGTCCTACCATGAGGACAAATATCTTTCTGGGCCGCAACAGTAATTACTAACCTCCTAACCGCCATCCCATACCTAGGAACCACC

CTAACAACTTGACTGTGAGGGGGGTTCTCTATCAACGACCCGACTCTTACACGATTCTTTGCATTACACTTCATCCTCCCATTCACTA

TTATCTCACTATCTTCCGTTCATATTATACTCCTTCATGCCGAAGGATCAAGCAACCCACTTGGAACTAACTCAGACATCGACAAAGT

CCCATTTCACCCATATCACTCCTACAAAGATACCCTTATATTAATCACCTTAATTACCTCACTACTAATCATTATATCATTCACCCCT

AATATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCTGAGTGGTACTTTTTATTTG

CCTACGGAATCCTACGATCCATTCCAAATAAGCTGGGCGGAACCTTAGCCCTAGTAATATCCATCACCATTCTTCTCACAACACCATT

CACTCACACATCCCACATACGACCAATAACCTTCCGACCCCTAACTCAACTTATATTTTGAACCCTAATCGCTACATTCATAACAATT

ACATGAGCAGCCACCAAACCAGTAGAACCCCCATTTACCGCAATCGGCCAAACGACCTCCATCTTATACTTTCTTTTCTTCATACTAA

ACCCCTTATTAGGCTGGTCAGAAAACAAAATTATA 

 N_diademata_MX_Veracruz_JAC_24987

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTACTAGCCTGCACAGC

ACTACAAACCGCAACCGGATTCTTTTTAGCAATCCACTACACAGCCAATATTAACTTAGCTTTTTCATCGGTCATCCATATCATACGA

GATACCCCATACGGATGGATCATACAAAATATTCACGCAGCTGGCGCATCCATATTTTTTATCTGCATCTACACCCACATCGCACGAG

GACTCTATTACGGCTCCTACTTAAACAAAGGAGTCTGACTGTCCGGAGTAACCCTTCTTACTATCCTAATAGCAACAGCCTTCTTTGG

TTATGTCCTACCATGAGGACAAATATCTTTCTGGGCCGCAACAGTAATTACTAACCTCCTAACCGCCATCCCATACCTAGGAACCACC

CTAACAACTTGACTGTGGGGGGGGTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCATTACACTTCATCCTCCCATTCGCTA

TTATCTCATTATCTTCCATTCATATTATACTCCTTCATACCGAGGGATCAAGCAACCCACTTGGAACTAACTCAGACATCGACAAAGT

CCCATTTCACCCATATCACTCCTACAAAGATACCCTTATATTAATCACCTTAATTACCTCACTACTAATCATTATATCATTTACCCCT

AATATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCTGAATGGTACTTTCTATTTG

CCTACGGAATCCTACGATCCATTCCAAACAAACTAGGTGGAACCTTAGCCCTAGTGATGTCCATCACCATTCTTCTCACAACACCATT

CACCCACACATCCCACATACGGCCAATAACCTTCCGACCCCTAGCTCAACTTATATTTTGAACCCTAATCGCTACATTCATAACAATT

ACATGAGCAGCCACCAAACCAGTAGAACCCCCATTTACCACAATCGGCCAAACAACCTCCATCTTATACTTTCTTTTCTTCATACTAA

ACCCCTTATTAGGCTGATCAGAAAACAAAATTATA 

 N_espinali_HN_Comayagua_FN212525

 CTCCTATTCAACCTCCTCCCAGTAGGACTGAACATCTCCACTTGATGAAACTTTGGCTCTATACTATTAGCCTGCACAGC

ACTACAAACACTAACCGGATTCTTTCTAGCAATCCATTACACAGCCAATATCAATCTAGCCTTCTCATCCGTTATTCACATCGCACGA

GACGTCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGAG

GGCTCTATTACGGCTCTTACCTAAACAAAGAAGTCTGACTATCAGGAGTAACCCTCCTTGCCATCCTAATAGCAACAGCTTTTTTCGG
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CTATGTCCTACCATGAGGACAAATATCCTTCTGAGCTGCAACAGTAATCACTAACCTCCTAACCGCCATTCCATACCTAGGAATCACC

TTAACAACCTGACTGTGGGGGGGATTTTCTATCAACGATCCAACTCTTACACGATTCTTTGCACTACACTTTATCCTCCCATTCACTA

TTATTTCACTATCATCCGTCCATATCATACTTCTTCACAACGATGGGTCGAATAACCCACTTGGAACCAACTCAGATATTGACAAAAT

CCCATTTCACCCATACCACTCCTATAAAGACACCCTAATACTAATCATCCTAATTACCATACTATTAACCATCCTATCATTTACCCCC

AATATTTTCAATGACCCAGAAAACTTCTCAAAAGCTAACCCAATGGTTACACCACAGCACATCAAACCAGAATGGTACTTTTTATTTG

CCTACGGAATTCTACGATCAATTCCAAATAAATTAGGCGGAACCGTAGCCCTAGTGATATCCATCACAATTCTCCTCTCAGCTCCATT

CACCCACACCTCTTACATGCGACCAATAACTTTCCGACCTTTCACTCAACTTATATTCTGAACCTTAGTTGCCACATTCATAACAATC

ACATGAGCAGCCACCAAACCAGTAGAACCTCCATTTACCACCATCAGTCAAATAACCTCCATTCTATATTTTCTCTTCTTTATATTAA

ACCCACTACTGGGGTGATCAGAAAATAAAATCATA 

 N_espinali_HN_Comayagua_IRL_077

 CTCCTATTCAACCTCCTCCCAGTAGGACTGAACATCTCCACTTGATGAAACTTTGGCTCTATACTATTAGCCTGCACAGC

ACTACAAACACTAACCGGATTCTTTCTAGCAATCCATTACACAGCCAATATCAATCTAGCCTTCTCATCCGTTATTCACATCGCACGA

GACGTCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGAG

GGCTCTATTACGGCTCTTACCTAAACAAAGAAGTCTGACTATCAGGAGTAACCCTCCTTGCCATCCTAATAGCAACAGCTTTTTTCGG

CTATGTCCTACCATGAGGACAAATATCCTTCTGAGCTGCAACAGTAATCACTAACCTCCTAACCGCCATTCCATACCTAGGAATCACC

TTAACAACCTGACTGTGGGGGGGATTTTCTATCAACGATCCAACTCTTACACGATTCTTTGCACTACACTTTATCCTCCCATTCACTA

TTATTTCACTATCATCCGTCCATATCATACTTCTTCACAACGATGGGTCGAATAACCCACTTGGAACCAACTCAGATATTGACAAAAT

CCCATTTCACCCATACCACTCCTATAAAGACACCCTAATACTAATCATCCTAATTACCATACTATTAACCATCCTATCATTTACCCCC

AATATTTTCAATGACCCAGAAAACTTCTCAAAAGCTAACCCAATGGTTACACCACAGCACATCAAACCAGAATGGTACTTTTTATTTG

CCTACGGAATTCTACGATCAATTCCAAATAAATTAGGCGGAACCGTAGCCCTAGTGATATCCATCACAATTCTCCTCTCAGCTCCATT

CACCCACACCTCTTACATGCGACCAATAACTTTCCGACCTTTCACTCAACTTATATTCTGAACCTTAGTTGCCACATTCATAACAATC

ACATGAGCAGCCACCAAACCAGTAGAACCTCCATTTACCACCATCAGTCAAATAACCTCCATTCTATATTTTCTCTTCTTTATATTAA

ACCCACTACTGGGGTGATCAGAAAATAAAATCATA 

 N_espinali_HN_Cortes_JHT_1611

 CTCCTATTCAACCTCCTCCCAGTAGGACTGAACATCTCCACTTGATGAAACTTTGGCTCTATACTATTAGCCTGCACAGC

ACTACAAACACTAACCGGATTCTTTCTAGCAATCCATTACACAGCCAATATCAATCTAGCCTTCTCATCCGTTATTCACATCGCACGA

GACGTCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGGG

GGCTCTATTACGGCTCTTACTTAAACAAAGAAGTCTGACTATCAGGAGTAACCCTCCTTGCCATCCTAATAGCAACAGCTTTTTTCGG

CTATGTCCTACCATGAGGACAAATATCCTTCTGAGCTGCAACAGTAATCACTAACCTCCTAACCGCCATTCCATACCTAGGAATCACC

TTAACAACCTGACTGTGGGGGGGATTTTCTATCAACGATCCAACTCTTACACGATTCTTTGCACTACACTTTATCCTCCCATTCACTA

TTATTTCACTATCATCCGTCCATATCATACTTCTTCACAACGATGGGTCGAATAACCCACTTGGAACCAACTCAGATATTGACAAAAT

CCCATTTCACCCATACCACTCCTATAAAGACACCCTAATACTAATCATCCTAATTACCATACTATTAACCATCCTATCATTTACACCC

AATATTTTCAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATGGTTACACCACAGCACATCAAACCAGAATGGTACTTTTTATTTG

CCTACGGAATTCTACGATCAATTCCAAATAAATTAGGCGGAACCGTAGCCCTAGTGATATCCATCACAATTCTCCTCTCAACTCCATT

CACCCACACCTCTTACATGCGACCAATAACTTTCCGACCTTTCACTCAACTTATATTCTGAACCTTAGTTGCCACATTTATAACAATC

ACATGAGCAGCCACCAAACCAGTAGAACCTCCATTTACCACCATCAGTCAAATAACCTCCATTCTATATTTTCTCTTCTTTATATTAA

ACCCACTACTGGGGTGATCAGAAAATAAAATCATA 

 N_espinali_HN_La_Paz_JHT_2624

 CTCCTATTCAACCTCCTCCCAGTAGGACTGAACATCTCCACTTGATGAAACTTTGGCTCTATACTATTAGCCTGCACAGC

ACTACAAACACTAACCGGATTCTTTCTAGCAATCCATTACACAGCCAATATCAATCTAGCCTTCTCATCCGTTATTCACATCGCACGA

GACGTCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGAG

GGCTCTATTACGGCTCTTACCTAAACAAAGAAGTCTGACTATCAGGAGTAACCCTCCTTGCCATCCTAATAGCAACAGCTTTTTTCGG

CTATGTCCTACCATGAGGACAAATATCCTTCTGAGCTGCAACAGTAATCACTAACCTCCTAACCGCCATTCCATACCTAGGAATCACC

TTAACAACCTGACTGTGGGGGGGATTTTCTATCAACGATCCAACTCTTACACGATTCTTTGCACTACACTTTATCCTCCCATTCACTA

TTATTTCACTATCATCCGTCCATATCATACTTCTTCACAACGATGGGTCGAATAACCCACTTGGAACCAACTCAGATATTGACAAAAT

CCCATTTCACCCATACCACTCCTATAAAGACACCCTAATACTAATCATCCTAATTACCATACTATTAACCATCCTATCATTTACCCCC

AATATTTTCAATGACCCAGAAAACTTCTCAAAAGCTAACCCAATGGTTACACCACAGCACATCAAACCAGAATGGTACTTTTTATTTG

CCTACGGAATTCTACGATCAATTCCAAATAAATTAGGCGGAACCGTAGCCCTAGTGATATCCATCACAATTCTCCTCTCAGCTCCATT

CACCCACACCTCTTACATGCGACCAATAACTTTCCGACCTTTCACTCAACTTATATTCTGAACCTTAATTGCCACATTCATAACAATC

ACATGAGCAGCCACCAAACCAGTAGAACCTCCATTTACCACCATCAGTCAAATAACCTCCATTCTATATTTTCTCTTCTTTATATTAA

ACCCACTACTGGGGTGATCAGAAAATAAAATCATA 

 N_espinali_HN_La_Paz_JHT_2625

 CTCCTATTCAACCTCCTCCCAGTAGGACTGAACATCTCCACTTGATGAAACTTTGGCTCTATACTATTAGCCTGCACAGC

ACTACAAACACTAACCGGATTCTTTCTAGCAATCCATTACACAGCCAATATCAATCTAGCCTTCTCATCCGTTATTCACATCGCACGA

GACGTCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGAG

GGCTCTATTACGGCTCTTACCTAAACAAAGAAGTCTGACTATCAGGAGTAACCCTCCTTGCCATCCTAATAGCAACAGCTTTTTTCGG

CTATGTCCTACCATGAGGACAAATATCCTTCTGAGCTGCAACAGTAATCACTAACCTCCTAACCGCCATTCCATACCTAGGAATCACC

TTAACAACCTGACTGTGGGGGGGATTTTCTATCAACGATCCAACTCTTACACGATTCTTTGCACTACACTTTATCCTCCCATTCACTA

TTATTTCACTATCATCCGTCCATATCATACTTCTTCACAACGATGGGTCGAATAACCCACTTGGAACCAACTCAGATATTGACAAAAT

CCCATTTCACCCATACCACTCCTATAAAGACACCCTAATACTAATCATCCTAATTACCATACTATTAACCATCCTATCATTTACCCCC

AATATTTTCAATGACCCAGAAAACTTCTCAAAAGCTAACCCAATGGTTACACCACAGCACATCAAACCAGAATGGTACTTTTTATTTG

CCTACGGAATTCTACGATCAATTCCAAATAAATTAGGCGGAACCGTAGCCCTAGTGATATCCATCACAATTCTCCTCTCAGCTCCATT

CACCCACACCTCTTACATGCGACCAATAACTTTCCGACCTTTCACTCAACTTATATTCTGAACCTTAGTTGCCACATTCATAACAATC

ACATGAGCAGCCACCAAACCAGTAGAACCTCCATTTACCACCATCAGTCAAATAACCTCCATTCTATATTTTCTCTTCTTTATATTAA

ACCCACTACTGGGGTGATCAGAAAATAAAATCATA 

 N_hudsoni_EC_Morona_Santiago_FHGO_5940

 CTCCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTTAGC
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ACTACAAACCACAACAGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAACTTGGCTTTTTCATCCGTCATTCATATCTCACGA

GATATCCCATACGGGTGAATCATACAAAATATTCATGCAACCGGCGCATCTATATTCTTTATCTGCATCTACACCCACATCGCACGCG

GACTCTATTACGGCTCTTACTTAAACAAAGAGGTCTGACTATCAGGAGTGACCCTTCTTATTATTCTAATAGCAACGGCTTTCTTTGG

TTATGTCCTACCATGAGGACAGATATCATTTTGAGCCGCAACGGTAATTACTAATCTTCTAACCGCCATCCCCTACCTGGGAGCCACT

ATAACAACCTGATTGTGAGGGGGGTTCTCTATCAACGACCCAACCCTAACACGATTCTTTGCACTACACTTCATCCTCCCATTCACTA

TTATTTCGCTATCCTCCATCCATATCATACTTCTCCACAACGAAGGGTCAAACAACCCACTCGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTACAAAGATACTCTTATATTAATTATCCTTATTACCCTACTACTAACCATTACATCATTTACCCCC

AATATCTTTAACGACCCAGAAAACTTTTCAAAGGCTAACCCTATAATCACACCACAACACATCAAACCTGAATGATACTTTCTATTTG

CCTACGGAATTCTCCGATCCATTCCAAACAAACTGGGGGGAACGGTAGCCCTAATAATATCCATTACCATCCTCCTCACCCCACCACT

CACCCACATATCCCACTTACGACCAATAACCTTCCGTCCCCTAACCCAACTCATATTTTGAACTTTAATTACTACATTCATAATAATC

ACATGAGCAGCCACTAAACCAGTAGAACCCCCATTCACCTTAATCGGCCAAACAACCTCTATTTTATACTTTCTCTTTTTCATACTAA

AACCCCTACTTGACTGATCAGAAAATAAAATCATA 

 N_maculata_CR_Alajuela_MVZ_149884

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTCGGCTCCATACTGTTAGCCTGCTTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCATATCACACGA

GACACCCCATACGGATGAATTATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATCTGCATCTACATCCACATCGCACGCG

GACTTTATTACGGTTCTTATTTAAACAAAGAAGTTTGGATCTCAGGAGTAACCCTCCTTATTACCCTAATAGCAACAGCTTTCTTCGG

TTATGTTCTACCATGAGGACAAATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCACCATCCCATATCTAGGAACTACC

TTGACAACCTGACTATGGGGGGGATTTTCTATCAACGACCCAACCCTGACACGATTCTTTGCATTACACTTCATCCTTCCATTCACTA

TCATTTCACTATCCTCCATTCATATTATACTTCTTCACAACGAAGGATCAAACAATCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCGTATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTACTACTAATTATTATATCACTTACCCCA

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCGATAATCACACCACAACACATCAAACCTGAATGGTACTTTCTATTTG

CCTACGGAATTCTCCGATCTATTCCAAACAAACTAGGGGGAACGGTAGCCTTAGTAATATCCATCATTATTCTCCTCACCCCACCATT

CACCCACACGTCCTACACACGACCAATAACCTTCCGCCCCCTCACTCAGCTTATATTTTGAACCTTAGTTGCCACACTCATAACAATC

ACATGAACAGCCACCAAACCAGTAGAACCTCCGTTCACCATAATCAGCCAAATAGCCTCTATCTTATACTTTCTCTTTTTCATTCTAA

ACCCACTACTTAGTTGATTAGAGAACAAAATCATA 

 N_maculata_CR_Cartago_MVZ_204116

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTCGGCTCCATACTGTTAGCCTGCTTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCATATCACACGA

GACACCCCATACGGATGAATTATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATCTGCATCTACATCCACATCGCACGCG

GACTTTATTACGGTTCTTATTTAAACAAAGAAGTTTGGATCTCAGGAGTAACCCTCCTTATTACCCTAATAGCAACAGCTTTCTTCGG

TTATGTTCTACCATGAGGACAAATATCGTTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCACCATCCCATATCTAGGGACTACC

TTGACAACCTGACTATGGGGGGGATTTTCTATCAACGACCCAACCCTGACACGATTCTTTGCATTACACTTCATCCTTCCATTCACTA

TCATTTCACTATCCTCCATTCATATTATACTTCTTCACAACGAAGGATCAAACAACCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCGTATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTACTACTAATTATTATATCACTTACCCCA

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCTGAATGGTACTTTCTATTCG

CCTACGGAATTCTCCGATCTATTCCAAACAAACTAGGGGGAACGGTAGCCTTAGTAATATCCATCATTATTCTCCTCACCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGCCCCCTCACTCAGCTTATATTTTGAACCTTAGTTGCCACACTCATAACAATC

ACATGAACAGCCACCAAACCAGTAGAACCTCCGTTCACCATAATCAGCCAAATAACCTCTATCTTATACTTTCTCTTTTTCATTCTAA

ACCCATTACTTAGTTGATTAGAGAACAAAATCATA 

 N_maculata_CR_Cartago_MVZ_204122

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTCGGCTCCATACTGTTAGCCTGCTTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCATATCACACGA

GACACCCCATACGGATGAATTATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATCTGCATCTACATCCACATCGCACGCG

GACTTTATTACGGTTCTTATTTAAACAAAGAAGTTTGGATCTCAGGAGTAACCCTCCTTATTACCCTAATAGCAACAGCTTTCTTCGG

TTATGTTCTACCATGAGGACAAATATCGTTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCACCATCCCATATCTAGGGACTACC

TTGACAACCTGACTATGGGGGGGATTTTCTATCAACGACCCAACCCTGACACGATTCTTTGCATTACACTTCATCCTTCCATTCACTA

TCATTTCACTATCCTCCATTCATATTATACTTCTTCACAACGAAGGATCAAACAACCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCGTATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTACTACTAATTATTATATCACTTACCCCA

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCTGAATGGTACTTTCTATTCG

CCTACGGAATTCTCCGATCTATTCCAAACAAACTAGGGGGAACGGTAGCCTTAGTAATATCCATCATTATTCTCCTCACCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGCCCCCTCACTCAGCTTATATTTTGAACCTTAGTTGCCACACTCATAACAATC

ACATGAACAGCCACCAAACCAGTAGAACCTCCGTTCACCATAATCAACCAAATAACCTCTATCTTATACTTTCTCTTTTTCATTCTAA

ACCCATTACTTAGTTGATTAGAGAACAAAATCATA 

 N_maculata_CR_Cartago_MVZ_204124

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTCGGCTCCATACTGTTAGCCTGCTTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCATATCACACGA

GACACCCCATACGGATGAATTATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATCTGCATCTACATCCACATCGCACGCG

GACTTTATTACGGTTCTTATTTAAACAAAGAAGTTTGGATCTCAGGAGTAACCCTCCTTATTACCCTAATAGCAACAGCTTTCTTCGG

TTATGTTCTACCATGAGGACAAATATCGTTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCACCATCCCATATCTAGGGACTACC

TTGACAACCTGACTATGGGGGGGATTTTCTATCAACGACCCAACCCTGACACGATTCTTTGCATTACACTTCATCCTTCCATTCACTA

TCATTTCACTATCCTCCATTCATATTATACTTCTTCACAACGAAGGATCAAACAACCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCGTATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTACTACTAATTATTATATCACTTACCCCA

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCTGAATGGTACTTTCTATTCG

CCTACGGAATTCTCCGATCTATTCCAAACAAACTAGGGGGAACGGTAGCCTTAGTAATATCCATCATTATTCTCCTCACCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGCCCCCTCACTCAGCTTATATTTTGAACCTTAGTTGCCACACTCATAACAATC
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ACATGAACAGCCACCAAACCAGTAGAACCTCCGTTCACCATAATCAGCCAAATAACCTCTATCTTATACTTTCTCTTTTTCATTCTAA

ACCCATTACTTAGTTGATTAGAGAACAAAATCATA 

 N_maculata_HN_Olancho_ENS_10670

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGTCTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GACACCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATCTGCATCTACATCCACATCGCACGCG

GACTTTACTACGGTTCTTATTTAAACAAAGAAGTCTGACTGTCAGGAATAGCCCTCCTTATTATCCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTTCCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACTGCCATCCCATACCTAGGAATTACC

TTGACAACCTGATTATGGGGAGGTTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCACTACACTTCATCCTCCCATTCACTA

TCATTTCACTATCCTCCATCCACATCATACTCCTTCACAACGAAGGATCAAATAATCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTATAAAGATACTTTAATACTAACAATCCTTATCACCCTACTATTAATTATTATATCATTTACCCCC

AACATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCCGAATGGTACTTTCTATTCG

CCTATGGAATTCTCCGATCCATCCCAAACAAACTGGGCGGAACGGTAGCCCTAATAATATCCATCACTATTCTCCTCACCCCACCATT

CACCCACACATCCCACATACGACCAATAACCTTTCGCCCCCTCACCCAACTTATATTTTGAACCTTAGTTGCCACACTCATAACAATC

ACATGAACAGCCACCAAACCAGTAGAACCTCCGTTCACTATAATCGGCCAAATAGCCTCCATTCTATACTTTCTCTTTTTCATTCTAA

ACCCCCTACTTAGCTGATCAGAGAACAAAATCATA 

 N_maculata_NI_Atlantico_Norte_N629

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAATATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGTTTAAC

ACTACAAACCACAACCGGATTCTTTTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTTATTCATATCACACGA

GACACCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTCTTCATCTGCATCTACATCCACATCGCACGCG

GACTTTACTACGGTTCTTATTTGAACAAAGAAGTCTGACTATCAGGAGTAACCCTCCTTATTATCCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATCACTAATCTCCTAACCGCCATCCCATATCTAGGAACCGCC

CTGACAACCTGACTATGGGGGGGTTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCACTACACTTCATCCTCCCATTCACTA

TTATTTCACTATCCTCTATCCATATTATACTCCTTCACAACGAAGGGTCGAACAACCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTACTACTAATTATTATATCACTTACCCCC

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCCGAGTGGTACTTCTTATTCG

CCTACGGAATTCTCCGATCCATTCCAAACAAACTAGGAGGAACAGTAGCCCTAATAATATCCATCACTATTCTCCTCACCCCACCATT

CACCCACACATCCCACACACGACCAATAACCTTCCGCCCCCTTACCCAACTTATATTTTGAACCTTGGTTGCCACACTCATAACAATC

ACATGAACAGCCACCAAACCAGTAGAACCTCCGTTCACTATAATCAGCCAAATAGCCTCTATTATATACTTTCTCTTTTTCATTCTAA

ACCCCCTACTTAGTTGATCAGAAAACAAAATCATA 

 N_maculata_NI_Jinotega_ENS_9739

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAATATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGTTTAAC

ACTACAAACCACAACCGGATTCTTTTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTTATTCATATCACACGA

GACACCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTCTTCATCTGCATCTACATCCACATCGCACGCG

GACTTTACTACGGTTCTTATTTGAACAAAGAAGTCTGACTATCAGGAGTAACCCTCCTTATTATCCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATCACTAATCTTCTAACCGCCATCCCATATCTAGGAACCACC

CTGACAACCTGACTATGGGGGGGTTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCACTACACTTCATCCTCCCATTCACTA

TTATTTCACTATCCTCTATCCATATTATACTCCTTCACAACGAAGGGTCGAACAACCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTACTACTAATTATTATATCACTTACCCCC

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCCGAGTGGTACTTCTTATTCG

CCTACGGAATTCTCCGATCCATTCCAAACAAACTAGGAGGAACAGTAGCCCTAATAATATCCATCACTATTCTCCTCACCCCACCATT

CACCCACACATCCCACACACGACCAATAACCTTCCGCCCCCTTACCCAACTTATATTTTGAACCTTGGTTGCCACACTCATAACAATC

ACATGAACAGCCACCAAACCAGTAGAACCTCCGTTCACTATAATCAGCCAAATAGCCTCTATTATATACTTTCTCTTTTTCATTCTAA

ACCCCCTACTTAGTTGATCAGAAAACAAAATCATA 

 N_pavimentata_GT_Baja_Verapaz_ENS_7788

 CTCCTATTCAACCTGCTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTCGGCTCCATACTATTAGCCTGTTTAAC

ACTACAAACTATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCATCATTCATATCACACGA

GACACCCCATACGGATGAATCATACAAAACATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGCG

GACTTTACTACGGTTCTTATTTAAACAAAGAAGTCTGACTGTCAGGAGTAGCCCTCCTTATTATCCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTTCCGTGAGGACAAATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACTGCCATCCCATATCTAGGAACCACC

CTGACAACCTGACTGTGGGGGGGTTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCACTACACTTCATCCTCCCATTCACTA

TCATTTCACTATCCTCCATCCATATCATACTCCTTCACAACGAAGGGTCAAACAATCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTACTACTAATCATTATATCATTTACTCCC

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCCGAATGATACTTTCTATTCG

CCTATGGAATTCTCCGATCCATTCCAAACAAACTGGGGGGAACAGTAGCCCTAATAATATCCATCACTATCCTCCTCACCCCACCATT

CACCCACACATCCTACATACGACCAATAACCTTTCGCCCTCTCACCCAACTTATATTTTGAACCTTAGTTGCCACACTCATAACAATC

ACATGAACAGCCACCAAACCTGTAGAACCTCCATTCACTATAATCAGCCAAATAGCCTCCATTTTATACTTTCTCTTTTTCATTCTAA

ACCCCCTACTTAGCTGATCAGAGAACAAAATCATA 

 N_pavimentata_GT_San_Marcos_ENS_8342

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGTTTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCATATCACACGA

GACACCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATCTGCATCTACATCCACATTGCACGCG

GACTTTACTACGGTTCTTATTTAAACAAAGAAGTCTGACTATCAGGAGTAGCCCTCCTTGTTACCCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTACCGTGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCCATCCCATATCTAGGAACTACC

CTGACAACCTGACTATGGGGGGGCTTCTCTATTAACGACCCAACCCTTACACGATTCTTTGCACTGCACTTCATCCTCCCATTCACTA

TCATTTCACTATCCTCCATCCATATCATACTCCTCCACAACGAAGGATCAAACAATCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTAATAATAATTATTATATCACTTACCCCT
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AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCCGAATGGTACTTTCTATTCG

CCTACGGAATTCTCCGATCCGTTCCAAACAAACTGGGAGGAGCAGTAGCCCTAGTAATATCCATCACTATTCTCCTCACCCCACCATT

CACCCACACATCTCACACACGACCAATAACCTTTCGCCCCCTCACCCAACTTATATTTTGAACCTTGGTTGCCACACTCATAACGATC

ACATGAACTGCCACCAAACCAGTAGAGCCTCCGTTCACTATAATTAGCCAAATAGCCTCTATTCTATACTTTCTCTTTTTCATTCTAA

ACCCCCTACTTAACTGATCAGAAAACAAAATCATA 

 N_pavimentata_GT_San_Marcos_JAC_19803

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGTTTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCATATCACACGA

GACACCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATCTGCATCTACATCCACATTGCACGCG

GACTTTACTACGGTTCTTATTTAAACAAAGAAGTCTGACTATCAGGAGTAGCCCTCCTTGTTACCCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTACCGTGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCCATCCCATATCTAGGAACTACC

CTGACAACCTGACTATGGGGGGGCTTCTCTATTAACGACCCAACCCTTACACGATTCTTTGCACTGCACTTCATCCTCCCATTCACTA

TCATTTCACTATCCTCCATCCATATCATACTCCTCCACAACGAAGGATCAAACAATCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTAATAATAATTATTATATCACTTACCCCT

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCCGAATGGTACTTTCTATTCG

CCTACGGAATTCTCCGATCCGTTCCAAACAAACTGGGAGGAGCAGTAGCCCTAGTAATATCCATCACTATTCTCCTCACCCCACCATT

CACCCACACATCTCACACACGACCAATAACCTTTCGCCCCCTCACCCAACTTATATTTTGAACCTTGGTTGCCACACTCATAACGATC

ACATGAACTGCCACCAAACCAGTAGAGCCTCCGTTCACTATAATTAGCCAAATAGCCTCTATTCTATACTTTCTCTTTTTCATTCTAA

ACCCCCTACTTAACTGATCAGAAAACAAAATCATA 

 N_pavimentata_GT_San_Marcos_JAC_19804

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGTTTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCATATCACACGA

GACACCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATCTGCATCTACATCCACATTGCACGCG

GACTTTACTACGGTTCTTATTTAAACAAAGAAGTCTGACTATCAGGAGTAGCCCTCCTTGTTACCCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTACCGTGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCCATCCCATATCTAGGAACTACC

CTGACAACCTGACTATGGGGGGGCTTCTCTATTAACGACCCAACCCTTACACGATTCTTTGCACTGCACTTCATCCTCCCATTCACTA

TCATTTCACTATCCTCCATCCATATCATACTCCTCCACAACGAAGGATCAAACAATCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTATAAAGATACTTTAATACTAATCACCCTTATCACCCTAATAATAATTATTATATCACTTACCCCT

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCCGAATGGTACTTTCTATTCG

CCTACGGAATTCTCCGATCCGTTCCAAACAAACTGGGAGGAGCAGTAGCCCTAGTAATATCCATCACTATTCTCCTCACCCCACCATT

CACCCACACATCTCACACACGACCAATAACCTTTCGCCCCCTCACCCAACTTATATTTTGAACCTTGGTTGCCACACTCATAACGATC

ACATGAACTGCCACCAAACCAGTAGAGCCTCCGTTCACTATAATTAGCCAAATAGCCTCTATTCTATACTTTCTCTTTTTCATTCTAA

ACCCCCTACTTAACTGATCAGAAAACAAAATCATA 

 N_pavimentata_HN_Atlantida_JHT_3068

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGTCTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GACACCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATCTGCATCTACATCCACATCGCACGCG

GACTTTACTACGGTTCTTATTTAAACAAAGAAGTCTGACTGTCAGGAATAGCCCTCCTTATTATCCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTTCCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACTGCCATCCCATACCTAGGAATTACC

TTGACAACCTGATTATGGGGGGGTTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCACTACACTTCATCCTCCCATTCACTA

TCATTTCACTATCCTCCATCCACATCATACTCCTTCACAACGAAGGATCAAACAATCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTATAAAGATACTTTAATACTAACAATCCTTATCACCCTACTATTAATTATTATATCATTTACCCCC

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCCGAATGGTACTTTCTATTCG

CCTATGGAATTCTCCGATCCATCCCAAACAAACTGGGCGGAACGGTAGCCCTAATAATATCCATCACTATTCTCCTCACCCCACCATT

CACCCACACATCCCACATACGACCAATAACCTTTCGCCCCCTCACCCAACTTATATTTTGAACCTTAGTTGCCACACTCATAACAATC

ACATGAACAGCCACCAAACCAGTAGAACCTCCATTCACTATAATCGGCCAAATAGCCTCCATTCTATACTTTCTCTTTTTCATTCTAA

ACCCCCTACTTAGCTGATCAGAGAACAAAATCATA 

 N_pavimentata_HN_Yoro_JHT_2448

 CTCCTATTCAACCTACTCCCTGTAGGTCTAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGTCTAAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GACACCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATCTGCATCTACATCCACATCGCACGCG

GACTTTACTACGGTTCTTATTTAAACAAAGAAGTCTGACTGTCAGGAATAGCCCTCCTTATTATCCTAATAGCAACAGCTTTCTTTGG

TTATGTCCTTCCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACTGCCATCCCATACCTAGGAATTACC

TTGACAACCTGATTATGGGGGGGTTTCTCTATCAACGACCCAACCCTTACACGATTCTTTGCACTACACTTCATCCTCCCATTCACTA

TCATTTCACTATCCTCCATCCACATCATACTCCTTCACAACGAAGGATCAAACAATCCACTTGGAACCAACTCAGACATTGACAAAAT

CCCATTCCACCCATATCACTCCTATAAAGATACTTTAATACTAACAATCCTTATCACCCTACTATTAATTATTATATCATTTACCCCC

AATATATTTAACGACCCAGAAAACTTCTCAAAAGCCAACCCAATAATCACACCACAACACATCAAACCCGAATGGTACTTTCTATTCG

CCTATGGAATTCTCCGATCCATCCCAAACAAACTGGGCGGAACGGTAGCCCTAATAATATCCATCACTATTCTCCTCACCCCACCATT

CACCCACACATCCCACATACGACCAATAACCTTTCGCCCCCTCACCCAACTTATATTTTGAACCTTAGTTGCCACACTCATAACAATC

ACATGAACAGCCACCAAACCAGTAGAACCTCCGTTCACTATAATCGGCCAAGTAGCCTCCATTCTATACTTTCTCTTTTTCATTCTAA

ACCCCCTACTTAGCTGATCAGAGAACAAAATCATA 

 N_psephota_CR_Cartago_MVZ_204114

 CTCCTATTTAACCTCCTCCCAGTAGGACTAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTTGAC

ACTACAAACCATAACCGGATTCTTTCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTCATTCATATCTCACGA

GATATCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTCTTTATCTGCATCTACATCCACATCGCACGTG

GACTTTATTACGGTTCCTACTTAAATAAAGAAGTCTGACTGTCAGGAGTAGCCCTCCTTACCATCCTAATAGCAACAGCCTTCTTTGG

TTATGTCCTGCCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAACCTCCTAACCGCCATTCCATATCTAGGAACCACT
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CTAATCACCTGACTATGAGGAGGGTTTTCTATCAACGATCCAACACTTACACGATTCTTCGCACTACACTTCATCCTCCCCTTCACTA

TTATTTCACTATCTTTCATCCATATTATACTTCTCCACAACGAAGGATCAAACAACCCACTTGGGACCAATTCAGATATTGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGATACTCTAATATTAATTACCTTAATTACTATACTACTAATCATTATATCGTTTACTCCC

AATATCTTTAACGACCCAGAAAATTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCTGAGTGGTACTTTCTATTTG

CCTACGGGATTCTCCGATCTATTCCAAATAAACTAGGCGGAACAGTAGCCCTAGTAGTATCCATTACCATTCTCCTCACCCCACCATT

CACTCACACATCCCACATACGACCAATAACTTTTCGTCCCTTAACCCAACTTATATTTTGAACCTTAGTTGCTACATTCATAACAATC

ACATGAGCAGCCACCAAACCAGTAGAACCTCCATTCACTATAATCGGCCAAACAACCTCTATTTTATACTTTCTTTTTTTCATACTGA

ACCCCCTACTGGGTTGATCGGAAAACAAAATCATA 

 N_sebae_CR_Guanacaste_MVZ_207364

 CTCCTATTCAACCTCCTCCCCGTAGGATTAAACATCTCCACCTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GACGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGGGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTATTACTCTATCATTCTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCCGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCCCTATTAGGTTGGTCAGAAAATAAAATCATG 

 N_sebae_CR_Guanacaste_MVZ_207365

 CTCCTATTCAACCTCCTCCCCGTAGGATTAAACATCTCCACCTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GACGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGGGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTATTACTCTATCATTCTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCCGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCCCTATTAGGTTGGTCAGAAAATAAAATCATG 

 N_sebae_CR_Puntarenas_CMS_002

 CTCCTATTCAACCTCCTCCCCGTAGGATTAAACATCTCCACCTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GACGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGGGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTATTACTCTATCATTCTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCCGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCCCTATTAGGTTGGTCAGAAAATAAAATCATG 

 N_sebae_GT_Baja_Verapaz_MSM_97

 CTCCTATTCAACCTCCTCCCCGTAGGATCTAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCAGGAGTAGCCCTTCTTACTATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGGCAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCACCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TCATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCTCCCTTATTACACTAATTCTTCTCACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAGTGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCTATCCCAAATAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTAATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACTGCAATCGGTCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCACTATTAGGTTGGTCAGAAAATAAAATTATG 

 N_sebae_GT_Guatemala_ENS_10257

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA
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GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTCACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAACC

TTAACAACCTGATTATGGGGAGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCCTTATCCTCCATCCACATCATACTTCTTCACAACGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCACCCTTATTACACTAATCCTTATTACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAGTCCTACGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTTCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCGCTATTAGGTTGGTCAGAAAATAAAATCATG 

 N_sebae_GT_Huehuetenango_JAC_19256

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGATGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCAGGGGTAGCCCTCCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCCATCCCCTATCTTGGGACAACC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACATTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTCCTTCACAACGAGGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTCATCACCCTTATTACACTAATTCTTCTCGCTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTCG

CTTACGGAATTCTCCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCGCAATCGGCCAAACAACCTCTGTTCTATACTTTCTCTTCTTCACACTGA

ACCCACTATTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_GT_Izabal_ENS_13314

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTCACCATTCTAATAGCAACGGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAACC

TTAACAACCTGATTATGGGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCCTTATCCTCCATCCACATCATACTTCTTCACAACGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCACCCTTATCACACTAATTCTTATTACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTACGATCTATCCCAAACAAACTAGGCGGAACAGTAGCTCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTTCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCGCTATTAGGTTGGTCAGAAAATAAAATCATG 

 N_sebae_GT_Izabal_MEA_444

 CTCCTATTCAACCTCCTCCCCGTAGGATCTAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTTATACCTAAACAAAGAAGTCTGACTATCAGGAGTAGCCCTTCTTACTATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGGCAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TCATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCTCCCTTATTACACTAATTCTTCTCACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAGTGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCTATCCCAAATAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTAATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACTGCAATCGGTCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCACTATTAGGTTGGTCAGAAAATAAAATTATG 

 N_sebae_GT_Peten_JAC_21025

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGATGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCAGGGGTAGCCCTCCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCCATCCCCTATCTTGGGACAACC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACATTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTCCTTCACAACGAGGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTCATCACCCTTATTACACTAATTCTTCTCGCTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATTCTCCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCGCAATCGGCCAAACAACCTCTGTTCTATACTTTCTCTTCTTCACACTGA

ACCCACTATTAGGCTGGTCAGAAAATAAAATCATG 
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 N_sebae_GT_Santa_Rosa_ENS_13346

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTCACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAACC

TTAACAACCTGGTTATGGGGAGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCCTTATCCTCCATCCACATCATACTTCTTCACAACGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCACCCTTATTACACTAATCCTTATTACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTACGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTTCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCGCTATTAGGTTGGTCAGAAAATAAAATCATG 

 N_sebae_HN_Comayagua_JHT_2576

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCCTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTCACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGGGGAGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAATGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTTACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTGCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACTTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTTTATACTTTCTCTTCTTCACACTGA

ACCCGCTATTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_HN_Copan_JHT_2798

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTCACCATTCTAATAGCAACGGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAACC

TTAACAACCTGATTATGGGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCCTTATCCTCCATCCACATCATACTTCTTCACAACGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCACCCTTATCACACTAATTCTTATTACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTACGATCTATCCCAAACAAACTAGGCGGAACAGTAGCTCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTTCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCACTATTAGGTTGGTCAGAAAATAAAATCATG 

 N_sebae_HN_Cortes_IRL_034

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCCTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTCACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGGGGAGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAATGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTTACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTGCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACTTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTTTATACTTTCTCTTCTTCACACTGA

ACCCGCTATTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_HN_El_Paraiso_ENS_8656

 CTCCTATTCAACCTCCTCCCCGTAGGATTAAACATCTCCACTTGGTGAAACTTTGGCTCCATATTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACCAATCTTCTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTTACCCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCCATCCCAAACAAGCTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT



 

 

 

81 

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCCCTACTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_HN_Francisco_Morazan_JHT_2030

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCCTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTCACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGGGGAGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAATGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTTACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTGCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACTTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTTTATACTTTCTCTTCTTCACACTGA

ACCCGCTATTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_HN_Gracias_a_Dios_FN212668

 CTCCTATTCAACCTCCTCCCCGTAGGATTAAACATCTCCACTTGGTGAAACTTTGGCTCCATATTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACCAATCTTCTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTATTACCCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCCATCCCAAACAAGCTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCCCTACTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_HN_Olancho_ENS_10756

 CTCCTATTCAACCTCCTCCCCGTAGGATTAAACATCTCCACTTGGTGAAACTTTGGCTCCATATTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACCAATCTTCTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTTACCCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCCATCCCAAACAAGCTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCCCTACTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_HN_Santa_Barbara_JHT_2356

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCCTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTCACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGGGGAGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAATGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTTACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTGCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACAGGACCAATAACTTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTTTATACTTTCTCTTCTTCACACTGA

ACCCGCTATTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_HN_Yoro_JHT_2427

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCCTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCGTCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTCACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGGGGAGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAATGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT
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CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTTACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATTACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTACGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACTTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTTTATACTTTCTCTTCTTCACACTGA

ACCCGCTATTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_MX_Chiapas_AMH_356

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGATGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTATGACTATCAGGAGTAGCCCTTCTTACCATTCTTATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGAACAGCC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAACGACCCAACCCTTACACGATTCTTCGCACTACATTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGGTCAAACAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTCACTCTATCATTTTTCCCT

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCGATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCCGCCACCAAACCAGTAGAACCCCCATTCACCGCAATCGGCCAAACAACCTCTGTTCTATACTTTCTCTTCTTCACACTAA

ACCCACTATTAGGTTGGTCAGAAAATAAAATCATA 

 N_sebae_MX_Chiapas_AMH_357

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGATGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTATGACTATCAGGAGTAGCCCTTCTTACCATTCTTATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGAACAGCC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAACGACCCAACCCTTACACGATTCTTCGCACTACATTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGGTCAAACAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTACAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTCACTCTATCATTTTTCCCT

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCGATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCCGCCACCAAACCAGTAGAACCCCCATTCACCGCAATCGGCCAAACAACCTCTGTTCTATACTTTCTCTTCTTCACACTAA

ACCCACTATTAGGTTGGTCAGAAAATAAAATCATA 

 N_sebae_MX_Oaxaca_JAC_21629

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCAGGAGTAGCCCTCCTTACCACTCTAATAGCAACAGCTTTCTTTGG

CTATGTCCTACCATGAGGACAAATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATTCCATATCTTGGAACAGCC

TTAACAACCTGATTATGAGGGGGGTTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGATCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGATACTCTTATATTTATCACCCTTATTACACTAATTCTTCTCACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTTTATTTG

CTTACGGAATTCTCCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCTTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTAA

ACCCACTATTGGGTTGGTCAGAAAATAAAATCATA 

 N_sebae_MX_Veracruz_JAC_22579

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGGTGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCAGGAGTAGCCCTCCTTACCACTCTAATAGCAACAGCTTTCTTTGG

CTATGTCCTACCATGAGGACAAATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATTCCATATCTTGGAACAGCC

TTAACAACCTGATTATGAGGGGGGTTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGATCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGATACTCTTATATTTATCACCCTTATTACACTAATTCTTCTCACTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTTTATTTG

CTTACGGAATTCTCCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCTTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTAA

ACCCACTATTGGGTTGATCAGAAAATAAAATCATA 

 N_sebae_MX_Veracruz_UOGV_246

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGATGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTATGACTATCAGGAGTAGCCCTTCTTACCATTCTTATAGCAACAGCTTTCTTTGG



 

 

 

83 

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTTTAACCGCCATCCCATATCTTGGAACAGCC

TTAACAACCTGATTATGGGGGGGATTTTCTATCAACGACCCAACCCTTACACGATTCTTCGCACTACATTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAGGGGTCAAACAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTCACTCTATCATTTTTCCCT

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCGATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCCGCCACCAAACCAGTAGAACCCCCATTCACCGCAATCGGCCAAACAACCTCTGTTCTATACTTTCTCTTCTTCACACTAA

ACCCACTATTAGGTTGGTCAGAAAATAAAATCATA 

 N_sebae_MX_Yucatan_JAC_24419

 CTCCTATTCAACCTCCTCCCCGTAGGATCAAACATCTCCACTTGATGAAACTTTGGCTCCATACTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTTCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCAGGGGTAGCCCTCCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACTAATCTTCTAACCGCCATCCCCTATCTTGGGACAACC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACATTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTCCTTCACAACGAGGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTCATCACCCTTATTACACTAATTCTTCTCGCTCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATTCTCCGATCTATCCCAAACAAACTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCCTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCGCAATCGGCCAAACAACCTCTGTTCTATACTTTCTCTTCTTCACACTGA

ACCCACTATTAGGCTGGTCAGAAAATAAAATCATG 

 N_sebae_NI_Jinotega_N108

 CTCCTATTCAACCTCCTCCCCGTAGGATTAAACATCTCCACTGGGTGAAACTTTGGCTCCATATTATTAGCCTGCTCAGC

ACTACAAACCATAACCGGATTCTTCTTAGCAATCCACTACACAGCCAATATTAATTTGGCTTTTTCATCCGTCATTCACATCACACGA

GATGTCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTCATTTGCATCTACATTCACATCGCACGTG

GACTCTACTACGGCTCATACCTAAACAAAGAAGTCTGACTATCGGGAGTAGCCCTTCTTACCATTCTAATAGCAACAGCTTTCTTTGG

CTACGTCCTACCATGAGGACAGATATCATTCTGAGCCGCAACAGTAATTACCAATCTTCTAACCGCCATCCCATATCTTGGGACAGCC

TTAACAACCTGATTATGAGGGGGATTTTCTATCAATGACCCAACCCTTACACGATTCTTCGCACTACACTTTATTCTCCCATTCACTA

TTATCTCATTATCCTCCATCCACATCATACTTCTTCACAACGAAGGGTCAAGCAATCCACTTGGAACCAACTCAGACATCGACAAAAT

CCCATTCCACCCATACCACTCCTATAAAGACACTCTTATATTTATCACCCTTATTACACTAATTCTTCTTACCCTATCATTTTTCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGGTATTTTCTATTTG

CTTACGGAATCCTCCGATCCATCCCAAACAAGCTAGGCGGAACAGTAGCCCTAATAATATCCATTACTATTCTCCTTATCCCACCATT

CACCCACACATCCTACACACGACCAATAACCTTCCGACCCTTAACTCAACTATCATTTTGAACCCTAATTGCCACATTTATAATAATT

ACATGAGCTGCCACCAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTCTATACTTTCTCTTCTTCACACTGA

ACCCCCTACTAGGCTGGTCAGAAAATAAAATCATG 

Ninia_sp_PA_Cocle_JM_376

 CTCCTATTCAACCTTCTCCCCGTAGGATTAAACATCTCCACTTGATGAAATTTTGGCTCTATATTACTAGCCTGCACAGC

ACTACAAACCACAACCGGATTCTTCCTAGCAATCCACTACACAGCCAATATCAATTTGGCTTTTTCATCCGTTATTCATATCACACGA

GACGTCCCATACGGATGAATCATACAAAACATTCATGCAACCGGCGCATCTATATTTTTTATCTGCATCTACATCCACATCGCACGCG

GACTCTATTATGGCTCTTACTTAAACAAAGAAGTCTGATTATCAGGGGTGACCCTTTTTATTATTCTAATAGCAACAGCTTTCTTCGG

TTACGTCCTACCATGAGGACAAATATCCTTCTGAGCCGCAACAGTAATCACTAACCTCATAACCGCCATTCCATATCTAGGAACCACC

TTAACAACCTGACTATGGGGGGGATTCTCCATCAATGATCCAACCTTAACACGATTCTTCGCACTACACTTTATCCTCCCATTCACTA

TCATTTCACTATCTTCCATTCATGTCATTCTCCTTCACAACGAAGGATCAAGTAACCCACTGGGTACAAACTCAGACATCGACAAAAT

CCCATTCCACCCGTATCACTCCTACAAAGACACTCTAATACTAATCACCCTTATTACTCTACTACTAATTATCATATCATTTACCCCC

AATATCTTTAACGACCCAGAAAACTTCTCAAAAGCTAACCCAATAGTCACACCACAACACATCAAACCAGAATGGTACTTTTTATTTG

CCTACGGAATTCTCCGATCCATCCCAAACAAATTAGGCGGAACAGTGGCCCTAGTAATATCCATCACTATTCTCCTTACCACACCATT

CACCCACACATCTCACATACGACCAATAACTTTCCGGCCCCTAACCCAATTCATATTTTGAACATTAATTGCCACATTCATAACAATC

ACATGAGCAGCCACCAAACCAGTAGAACCCCCATTTACCACAATCAGCCAAATAACATCCACTCTATATTTTCTATTCTTTATACTAA

ATCCACTATTAAGTTGACTAGAAAATAAAATCATA 

 Sibon_nebulatus_CO_MHUA_14511

 CTTCTATTCAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGATGAAACTTCGGCTCCTTACTACTAGCCTGTTCAGC

ACTACAAATCCTAACCGGGTTCTTTCTAGCAATCCACTACACAGCCAACATTAACTTGGCTTTCTCATCCGTTATTCATATTACACGA

GACATCCCATACGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTATATTCACATCGCACGAG

GACTTTACTACGGCTCTTACTTAAACAAAGAAGCCTGACTATCCGGTGTTGCCCTTCTTACCACTCTAATAGCAACAGCTTTCTTTGG

CTATGTCCTACCATGAGGACAGATATCTTTCTGAGCCGCAACAGTAATCACCAATCTTCTAACTGCTATCCCATACCTAGGAACCATC

CTAACCACTTGACTATGGGGGGGATTTTCTATTAATGATCCAACCCTTACGCGATTCTTTGCACTACACTTTATTCTTCCATTTGCTA

TTATCTCATTATCCTCTATCCACATCATACTTCTTCATTACGAAGGGTCCAGCAACCCACTCGGAACCAACTCAGACATTGACAAAAT

TCCATTTCACCCATATCACTCCTACAAAGATGCCCTAATACTAACTACCCTTATCACCCTACTACTAATTATCATATCATTCACCCCC

AACATCTTTAACGATCCAGAAAACTTCTCAAAAGCTAACCCAATAGTCACACCACAACACATCAAGCCCGAATGGTACTTTCTATTTG

CCTATGGTATTCTTCGATCTATCCCAAACAAACTAGGTGGAACAGCAGCCCTAATAATATCAATTGCCATCCTACTTACAACACCATT

CACCCACACATCCTACGTACGATCAATAACCTTCCGACCCCTGACCCAACTCATATTTTGAACTCTAATTGCTACATTTATAACTATC

ACATGAGCAGCTACCAAACCAGTAGAACCCCCATTCACCGTAATCAGCCAGATAACCTCCATTCTATATTTTCTTTTCTTTATACTGA

ATCCCCTTCTAGGCTGATCAGAAAATAAAATCATA 

 Sibon_nebulatus_CR_MVZ_233298

 CTCCTATTTAACCTCCTCCCCGTAGGACTAAACATCTCCACTTGATGAAACTTCGGCTCCATATTACTAGCCTGTTCAGC
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ACTACAAACCCTAACCGGATTCTTCCTTGCAATCCATTACACAGCCAACATTAACCTGGCTTTCTCATCCGTCATTCACATCACACGA

GACATTCCATGCGGATGAATCATACAAAACATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATCCACATCGCACGCG

GACTTTATTACGGCTCTTATCTTAACAAAGAAGTCTGACTATCGGGAGTCGCCCTTCTTGCCACCCTAATAGCAACAGCTTTCTTTGG

CTATGTCCTACCATGAGGACAAATATCTTTCTGAGCCGCAACAGTAATTACCAACCTTCTAACCGCCATCCCATACCTAGGAACTACC

CTAACAACCTGATTATGGGGGGGATTCTCTATCAATGATCCAACCCTTACACGATTCTTTGCACTACACTTTATCCTCCCATTCGCTA

TTATCTCACTATCTTCTATCCACATCATACTTCTTCACTACGAGGGATCCAGCAACCCACTCGGAACCAACTCAGACATCGACAAAAT

CCCATTTCATCCGTACCACTCCTATAAAGATGCCCTAATACTAACCATTCTCATTACCCTACTACTAACTATCATATCATTCGCCCCC

AACATCTTCAATGACCCAGAAAACTTCTCAAAAGCCAACCCAATAGTCACACCACAACACATTAAACCCGAATGATACTTCCTATTTG

CCTACGGAATTCTCCGATCTATCCCAAATAAACTAGGCGGCACAGTAGCCCTCGTAATGTCAATCGCCATCCTCCTCACAACACCATT

CACCCACACATCCTATGTTCGATCAATAACCTTCCGGCCTTTGACCCAACTTATATTCTGAACGCTAGCTGCCACATTTATAACTATC

ACATGAGCAGCCACTAAACCAGTAGAACCCCCATTCACCACAATCGGCCAAACAACCTCTATTTTATATTTTCTTTTCTTCATACTAA

ACCCCCTACTGGGTTGATCAGAAAATAAAATCATA 

 Tropidodipsas_fischeri_GT_ENS_6419

 CTCCTATTCAACCTCCTTCCTGTGGGACTAAACATCTCTACTTGATGAAACTTCGGCTCCATACTATTAGCCTGTTCAGC

ACTACAAACCCTAACCGGATTCTTTCTAGCAATCCACTACACAGCCAACATTAATTTGGCTTTCTCATCCGTTATTCATATCTCACGA

GATATCCCATCCGGATGAATCATACAAAATATTCACGCAACCGGCGCATCTATATTTTTTATTTGCATCTACATCCACATCGCACGCG

GACTCTACTATGGCTCTTACTTAAACAAAGAAGTCTGACTTTCAGGAGTAGCCCTCTTGGCCACCCTAATAGCAACAGCTTTCTTTGG

TTATGTTCTACCATGAGGACAAATATCATTCTGGGCCGCAACAGTAATTACCAACCTTCTAACCGCCATTCCATACTTAGGAACCACC

CTAACAACCTGACTGTGGGGTGGATTCTCCATCAACAATCCAACTCTTACACGATTTTTTGCACTACACTTTATCCTCCCATTCGCTA

TCATCTCACTATCTTCCATCCATATCATACTTCTTCACAACGAAGGGTCTAACAACCCACTGGGAACCAACTCAGATATTGACAAAAT

CCCGTTTCACCCATACCACTCCTACAAGGATACCCTAATATTAACCACCCTTATCACCATACTACTAATTATCATATCATTTACTCCC

AATATCTTCAATGACCCAGAAAACTTCTCAAAAGCTAACCCAATAATCACACCACAACACATCAAACCCGAATGATACTTCCTATTTG

CCTACGGTATCCTCCGATCTATCCCAAATAAACTGGGCGGAACAGTAGCCCTAGTAATGTCAATTACCATCCTCCTCACAGCACCATT

CACTCATACGTCCCACGTACGATCAATAACCTTCCGACCTCTAACTCAACTTATATTCTGAACCCTAATTGCTACATTCATAACAATT

ACATGAACAGCCACTAAACCAGTAGAACCGCCATTCACTTTAATCGGCCAGACAACCTCTATTTTATACTTTCTCTTCTTCACACTAA

ACCCCCTAGTGGGCTGAACAGAGAATAAAATCATA; 

 

End; 
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#NEXUS 

Begin data; 

 dimensions ntax=74 nchar=874; 

 format datatype=dna missing=? gap=-; 

 matrix 

 Atractus_trilineatus_BR_LSU-H_12441

 CCCAATTGCGGGCTCCATAGTCCTGGCTGCCATCCTACTTAAGCTTGGAGGGTACGGAATTATCCGAATAATACAAACCC

TCCCCACGACAAAAACAAATATGTTCCTACCTTTTATTGTCCTCGCTCTATGGGGAGCAACCCTAGCCAACCTAACCTGCCTCCAACA

AACAGACCTTAAATCCCTTATCGCATACTCATCTATCAGTCATATGGGTCTAGTAATTGCTGCAATCATAATTCAGACACAATGAAGC

CTATCAGGAGCCATAGCCTTAATAATTGCCCACGGCTTCACCTCTTCAGGACTTTTCTGCCTAGCCAACACCACCTATGAGCGAACTA

AGACCCGGATCATAATCCTCACACGAGGATTTCACAACATCTTACCAATAGCCACAACCTGATGACTTCTCATTAACCTAATAAACAT

CGCAACACCCCCCACTATAAATTTTACAGGCGAACTACTAATTGCATCTTCCTTATTCAACTGGTGCCCAACAACAATCATCATCTTC

GGACTATCTATATTAATTACAGCCTCTTACTCCCTACACATATTCTTATCCACACAAGCAAGCACACCAATACTTAACTCTCACACAA

CACCAACACACTCACGTGAACACCTCCTCATAACATTACACACTTTACCCCTAATTCTCATCTCTTTAAAACCAGAACTTGTAATCTA

A--GTGTTCGTAGTTT-AAAAAAA-CATCAAGCTGTGACCTTGACAATAGGAGTATACTCCTCATACACCC-A-

AGAGGGTGATATAAGACCTGCTAATTCTTTAATCTGGGATTAACACCCAGCCCCCTCTACTAAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATCCT 

 Chersodromus_sp_MX_ANMO_2298 -

CCAATTGCGGGTTCAATAGTACTGGCTGCTATTCTTCTCAAATTAGGCGGATACGGAATTATCCGAATAACACAAGTCCTCCCTCCAA

CAAAAACAGACATATTTCTACCCTTCATTGTACTCGCCTTATGAGGAGCAACTCTGGCTAATCTGACCTGCCTACAACAAACAGACCT

CAAATCCTTAATCGCATACTCATCTATTAGCCACATAGGCCTAGTAATTGCCGCAATCATAATTCAAACACAATGAAGCCTATCAGGG

GCCATAGCCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCTTAGCTAACACCACCTATGAACGAACAAAAACCCGAA

TTATAATCCTCACACGAGGATTCCACAATATTTTACCAATAGCCACAATCTGATGACTTCTTACTAACCTAATAAACATCTCAACACC

CCCCTCTATAAATTTTACGGGAGAACTATTAATTGCATCATCTCTATTTAACTGATGTCCAACAACAATCATTATTTTTGGGTTATCC

ATGCTAATCACAGCCTCATACTCCCTACACGTATTCCTATTTACACAAACAGGCATATCAGCACTTAACACCAAAACACCACCAACAC

ACTCACGAGAACACCTTCTCATAATACTACACACTCTACCCTTAATTCTCATTTCACTAAAACCAGAACTCGTAATATAAA-

GTATCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGGAGCTAC-TCCTCACTTACCC-A-

CGAGGGTGTTATAAGATCTGCTAACTCTTTAATCTGGGATTAATGCCCAGCCCCCTCTACCAAAGGATAACAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 Chersodromus_sp_MX_ISZ_059

 CCCAATTGCAGGGTCAATAGTACTGGCTGCTATCCTTCTCAAATTAGGGGGATACGGAATTATCCGAATAACACAAATCC

TCCCCCCAACAAAAACAGACATATTTCTACCGTTCATTGTACTCGCCTTATGAGGGGCAACTCTGGCTAATCTGACCTGCCTACAGCA

AACAGACCTCAAATCCTTAATCGCATACTCATCTATTAGTCACATAGGCCTAGTAATTGCCGCAATCATAATTCAAACACAATGAAGC

CTATCAGGTGCTATAGCCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCTTAGCTAACACCACCTATGAACGAACAA

AAACCCGAATTATAATCCTCACACGAGGATTCCATAATATTTTACCAATAGCCACAATCTGATGACTTCTTACTAACCTAATAAACAT

CTCAACACCCCCCTCTATAAATTTCACAGGAGAACTGTTAATTGCATCATCTCTATTTAACTGATGTCCAACAACAATCATTATTTTT

GGGTTATCCATGCTAATCACAGCCTCATACTCCCTACACGTATTCCTATTTACACAAACAGGCATACCAGCACTTAACGCCAAAACAC

CACCAACACACTCACGAGAACACCTTCTCATAATACTACACACTCTACCCTTAATTCTCATTTCACTAAAACCAGAACTCGTAATATT

AAGGTATTTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGGAGCTAC-TCCTCACTTACCC-A-

CGAGGGTGTTATAAGATCTGCTAACTCTTTAATCTGGGATTAATACCCAGCCCCCTCTACCAAAGGATAACAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 Cryophis_hallbergi_MX_UTA_R_12272

 TCCAATCGCAGGCTCCATAGTACTAGCCGCCATTCTACTTAAACTTGGCGGCTACGGAATTATCCGAATAATACAAATCC

TCCCTACAACAAAAACAGACATATTCCTACCATTTATCATCCTCGCCCTATGAGGAGCAACCCTAGCTAATCTAACCTGCCTACAACA

AACAGACCTTAAATCTCTCATCGCATACTCATCTATCAGCCACATAGGCCTAGTTATCGCTGCAATCCTAATTCAAACACAATGAAGT

CTATCAGGGGCCATAGCCCTAATAATCGCTCATGGCTTTACTTCCTCAGCACTTTTCTGCCTAGCCAACACCACCTACGAACGAACAA

AAACCCGAATTATAATCCTCACACGAGGATTTCACAACATCTTACCAATAATCACAACCTGATGACTTCTTGTCAACCTAATAAACAT

CGCAATCCCTCCTACCATAAACTTCACAGGCGAACTACTAATCGCATCATCCCTGTTCAACTGATGTCCAACAACAATCATTATTTTT

GGATTATCCATACTTATTACGGCCTCATATTCCCTACACATATTCTTATCAACACAAATAGGCACATCAATACTCAATACCTATACGA

CACCAACACACTCACGAGAACACCTCCTTATAACACTACACACCCTACCTCTTATGCTTATTTCATTAAAACCAGAGCTAGTGATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGGCCCTGACAATAGGAGTCAACTCCTCATACACCT-A-

CGAGGGTGCTATAAGACCTGCTAATTCTTTAATCTGGAACAAACACCCAGGCCCCTCTACCAAAGGATAATAGC-

ATTCCACTGGTCTTAGGCACCAAAATCCT 

 Dipsas_catesbyi_PE_WED_59073

 GCCCATCGCAGGCTCCATAGTACTAGCCGCCATCCTTCTCAAACTAGGGGGGTACGGGATTATCCGAATAACACAAATTC

TCCCATCAACAAAAACAGACATATTCCTACCATTTATTGTCCTTGCCCTGTGGGGGGCGATCCTGGCCAATTTAACCTGCCTACAACA

AACAGATCTTAAATCTTTAATCGCATACTCATCTGTCAGCCACATAGGCCTAGTAATTGCCGCAATCATAATCCAAACACAATGAAGC

CTATCAGGGACTATAACCTTAATAATCGCCCACGGCTTCACTTCCTCAGCACTTTTCTGCCTAGCCAATACCACCTATGAACGAACAA

AAACCCGAATTATAATCCTTACACGGGGACTCCACAACATCCTACCAATACTTACAACCTGATGACTTCTCACCAACCTCATGAATAT

CGCAATACCCCCCACCATAAACTTTACAGGAGAACTGTTAATTGCAGCATCCCTATTCAACTGATGTCCAACAACAATCATTATCTTC

GGACTATCCATATTAATCACAGCCTCATACTCCCTACATATATTCCTATCAACACAAATAGGCACACCAATACTTAACACCCACACAG

AACCAACACACTCCCGAGAACACCTCCTTATAATATTACACACCCTACCCCTAATCCTTACCTCCCTAAAACCAGAACTTGTAATATA

---GTGTATGTAATTTTAAAAAAAATATCAAGATGTGACCTTGACAATAGAAATTAACTTCTCATACACCT-T-
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AGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGGAATTAATACCCGGCCCCCTCTACCAAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAACCCT 

 Geophis_nigrocinctus_MX_JAC_30704

 TCCAATTGCAGGTTCCATGGTACTAGCCGCTATTCTTCTCAAGTTAGGGGGGTACGGAATTATCCGAATAACGCAAATTC

TACCCACGACAAAAACAGATATATTCTTACCATTCATTGTGCTCGCCCTATGGGGAGCAACCTTAGCTAACCTAACTTGCCTACAACA

AACAGACCTTAAATCTCTAATCGCATACTCATCTATTAGCCACATAGGCCTAGTAATTGCCGCAATCATAATCCAAACACAATGAAGC

TTATCAGGCGCCATAGCACTAATAATCGCCCATGGCTTCACCTCATCAGCACTTTTCTGCCTCGCTAACACCACGTATGAACGAACAA

AAACCCGAATTATAATCCTCACACGAGGATTCCATAACATTCTACCAATAGTTATAACTTGATGGCTTCTTACTAACCTAATAAATAT

CGCAATACCCCCCACCATAAACTTCACAGGAGAACTATTAATCGCATCATCCTTATTCAACTGATGCCCTACAACAATCTTCATCTTT

GGATTATCCATACTAATCACAGCTTCCTACTCCCTGCACATATTCCTATCAACACAAACAGGCGCATCAATACTTAACACCCATACAT

CGCCAACATACTCACGAGAACACCTTCTTATAATACTACACATCATACCCTTAATTCTCATCTCACTAAAACCTGAACTCGTAATCTA

---GTGTCTGTAATTT-AAAAAAAATCTCAAGCTGTGACCTTGACAATAGAAATCAA-CTCTCATACACCC-G-

TGAGGGTGTTATAAGACCTGCTAACTCTTTAACCCGGAATTAATACCCGGCTCCCTCTGCCAAAGGATAATAGC-

ATTCCACTGGTCTTAGGCACCAAAATCCT 

 N_atrata_EC_Chimborazo_FHGO_7335

 CCCTATTGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAACTAGGCGGGTACGGAATTATCCGAATAACACAAATTC

TTCCCCCAACAAAAACAGACATATTCCTACCATTCATTGTCCTTGCTCTATGAGGAGCAACCCTAGCTAACCTAACTTGTCTACAACA

AACAGACCTAAAATCTCTAATCGCATACTCATCTATTAGCCACATAGGCCTAGTAATCGCTGCAATCATAATCCAAACACAATGAAGT

CTATCAGGTACCATAGCCTTAATAATCGCCCATGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCCAACACTACCTACGAACGTACAA

AAACCCGAATTATAATCCTCACACGTGGATTTCACAATATTCTACCCATAGCTACAACCTGGTGACTCCTTACCAATCTAATAAATAT

CGCAACACCCCCCACCCTAAACTTCACAGGAGAACTACTAATTGCATCATCCCTATTCAACTGATGTCCCACAACAATCATCATATTC

GGAGTATCTATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAAATAAGCGTATTAATACTTAACACCCACACAT

CACCAACGCACTCCCGCGAGCACCTCCTCATAGTACTACACACCCTACCATTAATTCTCATTTCATTAAAACCAGAACTCGTAATCTA

A--GTGTTTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCACACACCC-A-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAATAGC-

ATTCCACTGGTCTTAGGCACCAAAATCCT 

 N_atrata_EC_Esmeraldas_ENS_12640

 CCCTATTGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAACTAGGGGGGTACGGAATTATCCGAATAACACAAATTC

TCCCCCCAACAAAAACAGACATATTCCTACCATTTATTGTCCTCGCTCTATGAGGAGCAACTCTAGCCAACCTAACTTGTCTACAACA

AACAGATCTTAAATCTCTAATCGCATACTCATCTATTAGCCATATAGGCCTAGTAATCGCTGCAATCATAATCCAAACACAATGAAGT

CTATCAGGCACCATAGCCTTAATAATCGCCCACGGCTTCACTTCCTCAGCACTTTTCTGCCTAGCCAACACCACCTACGAACGAACAA

AAACCCGAATTATGGTCCTCACACGAGGATTTCATAATATCCTACCCATAGCTACAACCTGATGACTTCTTACCAACCTAATAAATAT

TGCAACACCCCCCACCCTAAACTTCACAGGAGAATTACTAATTGCATCATCCCTATTCAACTGGTGTCCAACAACAATCATCATATTT

GGGATGTCCATACTAATTACAGCCACCTACTCCTTACACATATTTTTATCAACACAAATAGGCATACTCATACTTAATACCCACACAG

AACCAACACACTCACGAGAACACCTTCTCATAATACTACACACCCTACCATTAATTCTCATTTCATTAAAACCAGAACTCGTAATTTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATCA--TTCTCGCACACCC-A-

CGAGGGGGTTATAAGATCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_atrata_EC_Manabi_LAC_1594

 CCCTATTGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAACTGGGAGGATACGGAATTATTCGAATAACACAAATTC

TCCCCCCAACAAAAACAGACATATTCCTACCATTCATTGTCCTCGCTCTATGAGGAGCAACCCTGGCCAACCTAACTTGTCTACAACA

AACAGATCTTAAATCTCTAATCGCATACTCATCTATTAGCCACATAGGCCTAGTAATCGCTGCAATCATGATCCAAACACAATGAAGT

CTATCAGGCACCATAGCCTTAATAGTCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCCAACACCACCTACGAACGAACAA

AAACCCGAATTATGGTCCTCACACGAGGATTTCATAACATCTTACCCATAGCTACAACCTGATGACTTCTTACCAACCTAATAAATAT

TGCAACACCCCCCACCCTAAACTTCACAGGAGAATTACTAATTGCATCATCCCTATTCAACTGATGTCCAACAACAATCATCATATTT

GGAATATCCATACTAATTACAGCCACCTACTCCCTACACATATTTTTATCAACACAAATAGGCATACTCATACTTAATACCTACACAT

CACCAACACACTCACGAGAACACCTTCTCATAATACTACATACCCTACCATTAATTCTCATTTCATTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATCA--TTCTCGCACACCC-A-

CGAGGGGGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_atrata_VE_Caracas_N1

 CCCTATTGCAGGCTCAATAGTCCTAGCCGCCATCCTCCTTAAATTAGGAGGATACGGAATTATCCGAATAACACAAATTC

TCCCCCCAACAAAAACAGACATATTCCTACCATTTATTGTCCTCGCTCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGACCTTAAATCTCTAATCGCCTACTCATCTATTAGCCACATAGGCCTAGTAATCGCTGCAATCATGATCCAAACACAATGAAGT

CTATCAGGCACCATAGCCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAACACTACCTACGAACGAACAA

AAACCCGAATTATAATCCTCACACGAGGGTTTCATAATATTCTTCCCATAGCTACAACCTGGTGACTCCTTACCAACCTAATAAATAT

TGCAACACCCCCCACCCTAAACTTCACAGGAGAACTACTAATTGCATCATCCCTATTCAACTGATGCCCAACAACAATCATCATATTC

GGAGTATCTATACTAATTACAGCCTCCTACTCCTTACATATATTTTTATCAACACAAATAGGCACACTAATACTCAATACCCATATAC

CACCAACRCACTCMCGHGARCACCTTCTCATAGTATTACACACCCTACCATTAATTCTCATTTCATTAAAACCGGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-

CGAGGGCGTCATAAGACCTGCTAATTCTTTAATCTGAGATTAACACTCAGCCCCCTCTACTGAAGGATAAAAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_atrata_VE_Guarico_ECS_794

 CCCTATTGCAGGCTCAATAGTCCTAGCCGCCATCCTCCTTAAATTAGGAGGATACGGAATTATCCGAATAACACAAATTC

TCCCCCCAACAAAAACAGACATATTCCTACCATTTATTGTCCTCGCTCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGACCTTAAATCTCTAATCGCCTACTCATCTATTAGCCACATAGGCCTAGTAATCGCTGCAATCATGATCCAAACACAATGAAGT

CTATCAGGCACCATAGCCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAACACTACCTACGAACGAACAA
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AAACCCGAATTATAATCCTCACACGAGGGTTTCATAATATTCTTCCCATAGCTACAACCTGGTGACTCCTTACCAACCTAATAAATAT

TGCAACACCCCCCACCCTAAACTTCACAGGAGAACTACTAATTGCATCATCCCTATTCAACTGATGCCCAACAACAATCATCATATTC

GGAGTATCTATACTAATTACAGCCTCCTACTCCTTACATATATTTTTATCAACACAAATAGGCACACTAATACTCAATACCCATATAC

CACCAACACACTCACGAGAACACCTTCTCATAGTATTACACACCCTACCATTAATTCTCATTTCATTAAAACCGGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-

CGAGGGCGTCATAAGACCTGCTAATTCTTTAATCTGAGATTAACACTCAGCCCCCTCTACTGAAGGATAAAAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_celata_CR_Limon_ASL_098

 CCCCATTGCAGGTTCAATAGTACTAGCCGCCGTTCTTCTTAAATTAGGGGGTTACGGAATTATTCGAATAACACAAATTC

TCCCACCAACAAAAACTGGTATATTCTTACCATTCATTATCCTCGCCCTATGAGGAGCAACCCTAGCCAACCTGGCCTGCCTACAACA

AACAGACCTCAAATCCCTAATCGCATACTCATCCATCAGCCATATAGGCCTAGTAATCGCTGCAATCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCCTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTATGAACGGACAA

AAACCCGAATTATAATCCTCACACGAGGATTCCACAATATCTTACCTATAGCTACAACCTGATGACTCCTTGCTAACCTAATAAATAT

CGCAATACCCCCTACTATAAACTTCACAGGAGAACTACTAATCGCATCATCCCTATTCAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCTATACTAATCACAGCCTCCTACTCCCTACACATATTTTTATCTACACAGATAGGCATATCAATACTTAACACCCATACAG

AACCAACACACTCACGAGAACACCTCCTTATAGTATTACACACCCTACCATTAATTCTCCTCTCATTAAAACCAGAACTTGTAATCTA

AA-GTGTTTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACATTAGAAATTA--TTCTCGCACACCC-AT-

GAGGGTGACATAAGACCTGCTAACTCTTTAACCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAATCCCT 

 N_diademata_GT_Huehuetenango_ENS_7939

 CCCCATTGCAGGTTCAATGGTACTAGCCGCCGTCCTTCTTAAATTAGGGGGATACGGAATTATCCGAATAACACAAATTC

TTCCCCCAACAAAAACAGACCTATTCTTACCATTCATTGTCCTCACCCTGTGGGGGGCAACCCTAGCAAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATATTCATCTATCAGCCATATGGGACTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGC

CTATCAGGCGCCATAGCCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTCTGCCTAGCTAACACCACCTATGAACGAACAA

AAACCCGAATTATAATCCTCACGCGAGGGCTCCATAATATTTTACCTATAGCTACAACCTGATGACTCCTTGTCAACCTAATGAATAT

CGCAACACCACCCACCATAAATTTCACAGGAGAACTATTAATCGCATCATCTCTATTCAACTGATGTCCAACAACAATCATTATATTC

GGAATATCTATGCTAATCACCGCCTCCTACTCCCTACACATATTCTTATCAACACAAATAGGCACATCTATACTTAGCACCCACACAT

CACCAACACACTCACGAGAACACCTTCTCATAATATTACACATCCTACCATTAATTCTCATTTCATTAAAACCAGAACTAGTAATCTA

A--GTGTCCGTAATTT-AAAAAAAATATCAAGTTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCA-A-

CGAGGGCGTCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAATAGC-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_diademata_GT_San_Marcos_JAC_20014

 CCCCATTGCAGGCTCAATAGTACTGGCCGCCGTCCTTCTTAAATTAGGGGGGTACGGAATTATCCGAATAACACAAATTC

TTCCCTCAACAAAAACAGACATATTTTTACCATTCATTATCCTCACCATGTGAGGAGCAACCCTAGCAAACCTAACCTGCCTACAACA

AACGGACCTTAAATCTCTAATCGCATACTCATCTATCAGCCATATAGGTCTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGC

CTATCAGGCGCCATAGCCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTTTGCCTAGCCAACACTACCTATGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGATTTCATAATATTTTACCCATAGCTACAACCTGATGACTCCTTGCCAACCTAATAAATAT

CGCAACACCACCCACCATAAACTTCACAGGAGAACTATTAATCGCATCATCCTTATTCAACTGATGCCCAACAACAATCATTATATTC

GGGATATCTATGCTAATCACCGCCTCCTACTCCCTACACATATTCTTATCAACACAAATAGGCATATCTACACTTAACACTCACACAT

CACCAACACACTCACGAGAGCACCTTCTCATAGTATTACACATCCTACCATTAATTCTCATCTCATTAAAACCAGAACTAGTAATCTA

A--GTGTCCGTAATTT-AAAAAAAATATCAAGTTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCG-A-

CGAGGGCGTCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACCAAAGGATAACAGC-

ATTCCACTGGTCTTAGGCACCGAAATTCT 

 N_diademata_GT_San_Marcos_JAC_20070

 CCCCATTGCAGGCTCAATAGTACTGGCCGCCGTCCTTCTTAAATTAGGGGGGTACGGAATTATCCGAATAACACAAATTC

TTCCCTCAACAAAAACAGACATATTTTTACCATTCATTATCCTCACCATGTGAGGAGCAACCCTAGCAAACCTAACCTGCCTACAACA

AACGGACCTTAAATCTCTAATCGCATACTCATCTATCAGCCATATAGGTCTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGC

CTATCAGGCGCCATAGCCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTTTGCCTAGCCAACACTACCTATGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGATTTCATAATATTTTACCCATAGCTACAACCTGATGACTCCTTGCCAACCTAATAAATAT

CGCAACACCACCCACCATAAACTTCACAGGAGAACTATTAATCGCATCATCCTTATTCAACTGATGCCCAACAACAATCATTATATTC

GGGGTATCTATGCTAATCACCGCCTCCTACTCCCTACACATATTCTTATCAACACAAATAGGCATATCTACACTTAACACCCACACAT

CACCAACACACTCACGAGAGCACCTTCTCATAGTATTACACATCCTACCATTAATTCTCATCTCATTAAAACCAGAACTAGTAATCTA

A--GTGTCCGTAATTT-AAAAAAAATATCAAGTTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCG-A-

CGAGGGCGTCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACCAAAGGATAACAGC-

ATTCCACTGGTCTTAGGCACCGAAATTCT 

 N_diademata_GT_Suchitepequez_ENS_13451

 CCCCATTGCAGGCTCAATAGTACTGGCCGCCGTCCTTCTTAAATTAGGGGGGTACGGAATTATCCGAATAACACAAATTC

TTCCCTCAACAAAAACAGACATATTTTTACCATTCATTATCCTCACCATGTGAGGAGCAACCCTAGCAAACCTAACCTGCCTACAACA

AACGGACCTTAAATCTCTAATCGCATACTCATCTATCAGCCATATAGGTCTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGC

CTATCAGGCGCCATAGCCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTTTGCCTAGCCAACACTACCTATGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGATTTCATAATATTTTACCCATAGCTACAACCTGATGACTCCTTGCCAACCTAATAAATAT

CGCAACACCACCCACCATAAACTTCACAGGAGAACTATTAATCGCATCATCCTTATTCAACTGATGCCCAACAACAATCATTATATTC

GGGGTATCTATGCTAATCACCGCCTCCTACTCCCTACACATATTCTTATCAACACAAATAGGCATATCTACACTTAACACCCACACAT

CACCAACACACTCACGAGAGCACCTTCTCATAGTATTACACATCCTACCATTAATTCTCATCTCATTAAAACCAGAACTAGTAATCTA

A--GTGTCCGTAATTT-AAAAAAAATATCAAGTTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCG-A-

CGAGGGCGTCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACCAAAGGATAACAGC-

ATTCCACTGGTCTTAGGCACCGAAATTCT 
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 N_diademata_HN_Copan_JHT_2799

 CCCTATCGCAGGTTCAATAGTACTGGCCGCCATTCTTCTTAAACTAGGGGGGTACGGAATTATCCGAATAACACAAATTC

TTCCCCCAACAAAAACAGACATATTTTTACCATTTATTGTCCTCGCTTTATGAGGAGCAATCCTAGCCAACCTAACCTGCCTACAACA

AACGGACCTTAAATCCCTAATCGCATACTCATCTATCAGCCACATAGGCCTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGT

CTTTCAGGCGCTATAACCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTCTGCCTAGCTAATACTACCTATGAACGAACAA

AAACCCGAATTATAATCCTTACACGAGGATTTCACAATATTCTGCCCATAGCTACAACCTGGTGGCTCCTCACTAATCTAATAAATAT

CGCAACACCCCCTACTATAAACTTTACAGGAGAACTGTTAATCACATCTTCCATGTTTAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATCACCACCTCCTACTCCCTACACATATTTTTATCAACACAAATAGGCACATCTATGCTTAACACACACACAT

CACCAACACACTCACGAGAACACCTTCTCATAATATTACACATCTTACCACTTATTCTTATTTCATTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC---

CGAGGGCGCCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCMCTGGTCTTAGGCACCAAAATTCT 

 N_diademata_HN_Copan_JHT_2821

 CCCTATCGCAGGTTCAATAGTACTGGCCGCCATTCTTCTTAAACTAGGGGGGTACGGAATTATCCGAATAACACAAATTC

TTCCCCCAACAAAAACAGACATATTTTTACCATTTATTGTCCTCGCTTTATGAGGAGCAATCCTAGCCAACCTAACCTGCCTACAACA

AACGGACCTTAAATCCCTAATCGCATACTCATCTATCAGCCACATAGGCCTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGT

CTTTCAGGCGCTATAACCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTCTGCCTAGCTAATACTACCTATGAACGAACAA

AAACCCGAATTATAATCCTTACACGAGGATTTCACAATATTCTGCCCATAGCTACAACCTGGTGGCTCCTCACTAATCTAATAAATAT

CGCAACACCCCCTACTATAAACTTTACAGGAGAACTGTTAATCACATCTTCCATGTTTAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATCACCACCTCCTACTCCCTACACATATTTTTATCAACACAAATAGGCACATCTATGCTTAACACACACACAT

CACCAACACACTCACGAGAACACCTTCTCATAATATTACACATCTTACCACTTATTCTTATTTCATTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC---

CGAGGGCGCCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_diademata_HN_Copan_JHT_2822

 CCCTATCGCAGGTTCAATAGTACTGGCCGCCATTCTTCTTAAACTAGGGGGGTACGGAATTATCCGAATAACACAAATTC

TTCCCCCAACAAAAACAGACATATTTTTACCATTTATTGTCCTCGCTTTATGAGGAGCAATCCTAGCCAACCTAACCTGCCTACAACA

AACGGACCTTAAATCCCTAATCGCATACTCATCTATCAGCCACATAGGCCTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGT

CTTTCAGGCGCTATAACCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTCTGCCTAGCTAATACTACCTATGAACGAACAA

AAACCCGAATTATAATCCTTACACGAGGATTTCACAATATTCTGCCCATAGCTACAACCTGGTGGCTCCTCACTAATCTAATAAATAT

CGCAACACCCCCTACTATAAACTTTACAGGAGAACTGTTAATCACATCTTCCATGTTTAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATCACCACCTCCTACTCCCTACACATATTTTTATCAACACAAATAGGCACATCTATGCTTAACACACACACAT

CACCAACACACTCACGAGAACACCTTCTCATAATATTACACATCTTACCACTTATTCTTATTTCATTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC---

CGAGGGCGCCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_diademata_HN_Santa_Barbara_JHT_3007 -----

TCGCAGGTTCAATAGTACTGGCCGCCATTCTTCTTAAACTAGGGGGGTACGGAATTATCCGAATAACACAAATTCTTCCCCCAACAAA

AACAGACATATTTTTACCATTTATTGTCCTCGCTTTATGAGGAGCAATCCTAGCCAACCTAACCTGCCTACAACAAACGGACCTTAAA

TCCCTAATCGCATACTCATCTATCAGCCACATAGGCCTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGTCTTTCAGGCGCTA

TAACCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTCTGCCTAGCTAATACTACCTATGAACGAACAAAAACCCGAATTAT

AATCCTTACACGAGGATTTCACAATATTCTGCCCATAGCTACAACCTGGTGGCTCCTCACTAATCTAATAAATATCGCAACACCCCCT

ACTATAAACTTTACAGGAGAACTGTTAATCACATCTTCCATGTTTAACTGATGCCCAACAACAATCATTATCTTCGGAATATCCATAC

TAATCACCACCTCCTACTCCCTACACATATTTTTATCAACACAAATAGGCACATCTATGCTTAACACACACACATCACCAACACACTC

ACGAGAACACCTTCTCATAATATTACACATCTTACCACTTATTCTTATTTCATTAAAACCAGAACTCGTAATCTAA--

GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC---

CGAGGGCGCCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_diademata_MX_Chiapas_JAC_22917

 CCCCATTGCAGGTTCAATGGTACTAGCCGCCGTCCTTCTTAAATTAGGGGGATACGGAATTATCCGAATAACACAAATTC

TTCCCCCAACAAAAACAGACCTATTCTTACCATTCATTGTCCTCACCCTGTGAGGGGCAACCCTAGCAAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATATTCATCTATCAGCCATATGGGACTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGC

CTATCAGGCGCCATAGCCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTCTGCCTAGCTAACACCACCTATGAACGAACAA

AAACCCGAATTATAATCCTCACGCGAGGGCTCCATAATATTTTACCTATAGCTACAACCTGATGACTCCTTGTCAACCTAATGAATAT

CGCAACACCACCCACCATAAATTTCACAGGAGAACTATTAATCGCATCATCTCTATTCAACTGATGTCCAACAACAATCATTATATTC

GGAATATCTATGCTAATCACCGCCTCCTACTCCCTACACATATTCTTATCAACACAAATAGGCACATCTATACTTAGCACCCACACAT

CACCAACACACTCACGAGAACACCTTCTCATAATATTACACATCCTACCATTAATTCTCATTTCATTAAAACCAGAACTAGTAATCTA

A--GTGTCCGTAATTT-AAAAAAAATATCAAGTTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCA-A-

CGAGGGCGTCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAATAGC-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_diademata_MX_Oaxaca_JAC_25844

 CCCCATTGCAGGTTCAATGGTACTAGCCGCCGTCCTTCTTAAATTAGGGGGATACGGAATTATCCGAATAACACAAATTC

TTCCCCCAACAAAAACAGACCTATTCTTACCATTCATTGTCCTCACCCTGTGAGGGGCAACCCTAGCAAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATATTCATCTATCAGCCATATGGGACTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGC

CTATCAGGCGCCATAGCCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTCTGCCTAGCTAACACCACCTATGAACGAACAA

AAACCCGAATTATAATCCTCACGCGAGGGCTCCATAATATTTTACCTATAGCTACAACCTGATGACTCCTTGTCAACCTAATGAATAT

CGCAACACCACCCACCATAAATTTCACAGGAGAACTATTAATCGCATCATCTCTATTCAACTGATGTCCAACAACAATCATTATATTC
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GGAATATCTATGCTAATCACCGCCTCCTACTCCCTACACATATTCTTATCAACACAAATAGGCACATCTATACTTAGCACCCACACAT

CACCAACACACTCACGAGAACACCTTCTCATAATATTACACATCCTACCATTAATTCTCATTTCATTAAAACCAGAACTAGTAATCTA

A--GTGTCCGTAATTT-AAAAAAAATATCAAGTTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCA-A-

CGAGGGCGTCATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAATAGC-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_diademata_MX_Puebla_JAC_22500

 CCCTATCGCAGGTTCAATAGTACTAGCCGCCATTCTTCTTAAACTGGGGGGATACGGAATTATCCGAATAACACAAATTC

TCCCCCCAACAAAAACAGACATATTTTTACCATTTATTGTCCTCACTTTATGAGGAGCAACCCTAGCCAACCTAACCTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATACTCATCTATCAGCCACATAGGCCTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGT

TTTTCAGGCGCTATAGCCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTCTGCCTAGCTAATACCACCTATGAACGAACAA

AAACCCGAATCATGATCCTTACACGAGGATTTCACAATATTCTACCCATAGCTACGACCTGATGACTCCTTATTAACCTAATAAATAT

CGCAACACCCCCCACTATAAATTTCACAGGAGAACTACTAATTATATCCTCCCTATTTAACTGATGCCCAACAACTATCATTATTTTC

GGAATATCCATACTAATCACCGCCTCCTACTCTCTACACATATTTTTATCAACACAGATGGGTATATCTGTGCTTAACACACACACAT

CACCAACACACTCACGAGAACACCTTCTCATACTATTACACATCCTACCACTAATCCTTATCTCATTAAAACCGGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC---

CGAGGGTGCCATAAGACCTGCTAACTCTTTAATCTGAGATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_diademata_MX_Veracruz_JAC_24987

 CCCTATCGGGGGCTCAATAGTACTAGCCGCCATTCTTCTTAAACTGGGAGGATACGGAATTATCCGAATAACACAAATTC

TCCCCCCAACAAAAACAGACATATTTTTACCATTTATTGTCCTCACTTTATGAGGAGCAACCCTAGCCAACCTAACCTGTCTACAACA

AACGGACCTTAAATCCCTAATCGCATACTCATCTATCAGCCACATAGGCCTAGTAATTGCTGCAATCATAATTCAAACACAATGAAGT

TTTTCGGGCGCTATAGCCCTAATAATCGCCCACGGCTTCACCTCATCAGCACTTTTCTGCCTAGCTAATACCACCTATGAACGAACAA

AAACCCGAATCATGATCCTTACACGAGGGTTTCACAATATCCTACCCATAGCTACAACCTGATGACTCCTTACTAACCTAATAAATAT

CGGGACACCCCCCACTATAAACTTCACAGGAGAACTACTAATTTCATCCTCCCTATTTAACTGATGCCCAACAACTATCATTATCTTC

GGAATATCCATACTAATCACCGCCTCCTACTCTCTACACATATTTTTATCAACACAGATGGGTATATCTATGCTTAACACACACACAT

CACCAACACACTCACGAGAACACCTTCTCATACTATTACACACCCTACCACTAATTCTTATCTCATTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC---

CGAGGGTGCCATAAGACCTGCTAACTCTTTAATCTGAGATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_espinali_HN_Comayagua_FN212525

 TCCAATTGCAGGTTCAATAGTACTAGCCGCTATTCTTCTCAAATTGGGCGGGTACGGTATTATCCGAATAACACAAGTCC

TTCCCCCAACAAAAACAGACATATTCTTACCATTCATTATCCTCGCCCTATGAGGAGCAACCCTAGCTAACCTAACTTGCCTACAACA

AACTGACCTTAAATCTTTAATCGCATACTCATCTATTAGTCACATAGGCCTAGTAATTGCTGCAATCATAATTCAAACACAATGAAGC

CTATCAGGGACCATAGCCCTAATAATCGCCCACGGCTTTACCTCCTCAGCACTTTTTTGCCTAGCTAACACCACCTATGAACGAACAA

AAACCCGTATTATAATCCTCACACGAGGATTTCACAACATTCTACCAATAATTACAGCCTGATGACTCCTTACTAGCCTAATAAATAT

CGCAACACCCCCCACTATAAACTTCACAGGAGAACTACTAATCGCCTCATCCTTATTCAACTGATGTCCAATAACAGTTATTATCTTC

GGATTATCTATGTTAATCACAGCCTCCTACTCCCTACATATATTTTTATCAACACAAATAGGCATACCTATACTTAACACCCACACAT

CACCAACACATTCACGAGAACACCTTCTTATAACATTACACACCCTACCCTTAATTCTCATCTCACTAAAACCAGAACTCGTAATCTA

AA-GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGGCCTTGACAATAGAAACCAA-CTCTCGCACACCC-

ATTGAGGGCGTCATAAGATCTGCTAACTCTTTAATCTGGGATTAACACTCAGCTCCCTCTACTAAAGGATAATAGTCATTCCACTGGT

CTTAGGCACCAAAATCCT 

 N_espinali_HN_Comayagua_IRL_077

 TCCAATTGCAGGTTCAATAGTACTAGCCGCTATTCTTCTCAAATTGGGCGGGTACGGTATTATCCGAATAACACAAGTCC

TTCCCCCAACAAAAACAGACATATTCTTACCATTCATTATCCTCGCCCTATGAGGAGCAACCCTAGCTAACCTAACTTGCCTACAACA

AACTGACCTTAAATCTTTAATCGCATACTCATCTATTAGTCACATAGGCCTAGTAATTGCTGCAATCATAATTCAAACACAATGAAGC

CTATCAGGGACCATAGCCCTAATAATCGCCCACGGCTTTACCTCCTCAGCACTTTTTTGCCTAGCTAACACCACCTATGAACGAACAA

AAACCCGTATTATAATCCTCACACGAGGATTTCACAACATTCTACCAATAATTACAGCCTGATGACTCCTTACTAGCCTAATAAATAT

CGCAACACCCCCCACTATAAACTTCACAGGAGAACTACTAATCGCCTCATCCTTATTCAACTGATGTCCAATAACAGTTATTATCTTC

GGATTATCTATGTTAATCACAGCCTCCTACTCCCTACATATATTTTTATCAACACAAATAGGCATACCTATACTTAACACCCACACAT

CACCAACACATTCACGAGAACACCTTCTTATAACATTACACACCCTACCCTTAATTCTCATCTCACTAAAACCAGAACTCGTAATCTA

AA-GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGGCCTTGACAATAGAAACCAA-CTCTCGCACACCC-

ATTGAGGGCGTCATAAGATCTGCTAACTCTTTAATCTGGGATTAACACTCAGCTCCCTCTACTAAAGGATAATAGTCATTCCACTGGT

CTTAGGCACCAAAATCCT 

 N_espinali_HN_Cortes_JHT_1611

 TCCAATTGCAGGTTCAATAGTACTAGCCGCTATTCTTCTCAAATTGGGCGGGTACGGTATTATCCGAATAACACAAGTCC

TTCCCCCAACAAAAACAGACATATTCTTACCATTCATTATCCTCGCCCTATGAGGAGCAACCCTAGCTAACCTAACTTGCCTACAACA

AACTGACCTTAAATCTTTAATCGCATACTCATCTATTAGTCACATAGGCCTAGTAATTGCTGCAATCATAATTCAAACACAATGAAGC

CTATCAGGGGCCATAGCCCTAATAATCGCCCACGGCTTTACCTCCTCAGCACTTTTTTGCCTAGCTAACACCACCTATGAACGAACAA

AAACCCGTATTATAATCCTCACACGAGGATTTCACAACATTCTACCAATAATTACAGCCTGATGACTCCTTACTAGCCTAATAAATAT

CGCAACACCCCCCACTATAAACTTCACAGGAGAACTATTAATCGCCTCATCCTTATTCAACTGATGTCCAATAACAGTTATTATCTTC

GGATTATCCATGTTAATCACAGCCTCCTACTCCCTACATATATTTTTATCAACACAAATAGGCATACCTATACTTAACACCCACACAT

CACCAACACATTCACGAGAACACCTTCTTATAACATTACACACCCTGCCCTTAATTCTCATCTCACTAAAACCAGAACTCGTAATCTA

AA-GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGGCCTTGACAATAGAAACCAA-CTCTCGCACACCC-

ATTGAGGGCGTCATAAGATCTGCTAACTCTTTAATCTGGGATTAACACTCAGCTCCCTCTACTAAAGGATAATAGTCATTCCACTGGT

CTTAGGCACCAAAATCCT 

 N_espinali_HN_La_Paz_JHT_2624

 TCCAATTGCAGGTTCAATAGTACTAGCCGCTATTCTTCTCAAATTGGGCGGGTACGGTATTATCCGAATAACACAAGTCC



 

 

 

91 

TTCCCCCAACAAAAACAGACATATTCTTACCATTCATTATCCTCGCCCTATGAGGAGCAACCCTAGCTAACCTAACTTGCCTACAACA

AACTGACCTTAAATCTTTAATCGCATACTCATCTATTAGTCACATAGGCCTAGTAATTGCTGCAATCATAATTCAAACACAATGAAGC

CTATCAGGGGCCATAGCCCTAATAATCGCCCACGGCTTTACCTCCTCAGCACTTTTTTGCCTAGCTAACACCACCTATGAACGAACAA

AAACCCGTATTATAATCCTCACACGAGGATTTCACAACATTCTACCAATAATTACAGCCTGATGACTCCTTACTAGCCTAATAAATAT

CGCAACACCCCCCACTATAAACTTCACAGGAGAACTACTAATCGCCTCATCCTTATTCAACTGATGTCCAATAACAGTTATTATCTTC

GGATTATCTATGTTAATCACAGCCTCCTACTCCCTACATATATTTTTATCAACACAAATAGGCATACCTATACTTAACACCCACACAT

CACCAACACATTCACGAGAACACCTTCTTATAACATTACACACCCTACCCTTAATTCTCATCTCACTAAAACCAGAACTCGTAATCTA

AA-GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGGCCTTGACAATAGAAACCAA-CTCTCGCACACCC-

ATTGAGGGCGTCATAAGATCTGCTAACTCTTTAATCTGGGATTAACACTCAGCTCCCTCTACTAAAGGATAATAGTCATTCCACTGGT

CTTAGGCACCAAAATCCT 

 N_espinali_HN_La_Paz_JHT_2625

 TCCAATTGCAGGTTCAATAGTACTAGCCGCTATTCTTCTCAAATTGGGCGGGTACGGTATTATCCGAATAACACAAGTCC

TTCCCCCAACAAAAACAGACATATTCTTACCATTCATTATCCTCGCCCTATGAGGAGCAACCCTAGCTAACCTAACTTGCCTACAACA

AACTGACCTTAAATCTTTAATCGCATACTCATCTATTAGTCACATAGGCCTAGTAATTGCTGCAATCATAATTCAAACACAATGAAGC

CTATCAGGGACCATAGCCCTAATAATCGCCCACGGCTTTACCTCCTCAGCACTTTTTTGCCTAGCTAACACCACCTATGAACGAACAA

AAACCCGTATTATAATCCTCACACGAGGATTTCACAACATTCTACCAATAATTACAGCCTGATGACTCCTTACTAGCCTAATAAATAT

CGCAACACCCCCCACTATAAACTTCACAGGAGAACTACTAATCGCCTCATCCTTATTCAACTGATGTCCAATAACAGTTATTATCTTC

GGATTATCTATGTTAATCACAGCCTCCTACTCCCTACATATATTTTTATCAACACAAATAGGCATACCTATACTTAACACCCACACAT

CACCAACACATTCACGAGAACACCTTCTTATAATATTACACACCCTACCCTTAATTCTCATCTCACTAAAACCAGAACTCGTAATCTA

AA-GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGGCCTTGACAATAGAAACCAA-CTCTCGCACACCC-

ATTGAGGGCGTCATAAGATCTGCTAACTCTTTAATCTGGGATTAACACTCAGCTCCCTCTACTAAAGGATAATAGTCATTCCACTGGT

CTTAGGCACCAAAATCCT 

 N_hudsoni_EC_Morona_Santiago_FHGO_5940

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCGTCCTCCTTAAACTGGGGGGGTACGGAATTATCCGAATAACACAAATTC

TCCCCCCAGTAAAAACAGACATATTCCTACCTTTCATTGTCCTTGCCCTATGGGGGGCAACCCTAGCCAACCTGACTTGTCTACAACA

AACAGATCTAAAATCTTTAATCGCATACTCATCTATCAGCCACATAGGCCTAGTAATCGCTGCAATCATAATCCAAACACAATGGAGC

TTATCAGGCGCCATAGCCTTAATAATCGCCCATGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCCAATACTACCTACGAACGAACAA

AAACCCGAATTATAGTCCTCACGCGAGGATTCCACAACATCCTACCCATAGCTACAACCTGATGACTCCTTACTAACCTAATAAATAT

TGCAACACCCCCAACCCTAAACTTCACAGGAGAACTTCTAATTGCATCATCCCTATTCAACTGATGTCCAACAACAATCATCATATTC

GGAATATCCATGTTAATTACAGCCTCCTACTCTCTACACATATTTTTATCAACACAAATAGGCACATTAATACTTAATACCTATACAC

CACCAACACACTCACGTGAACACCTCCTCATAGTATTACACATCCTACCATTAATTCTCGTTTCATTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCT-A-

CGAGGGTGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAACTCT 

 N_maculata_CR_Alajuela_MVZ_149884

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTCCTTAAATTAGGGGGGTACGGAGTTATCCGAATAATACAAATTC

TTCCTATAACAAAAACAGACCTATTCTTACCATTTATTGTCCTTGCCCTATGAGGGGCAACTCTAGCCAACCTAACTTGCTTACAACA

AACGGACCTTAAATCCTTAATCGCATACTCATCTATTAGCCACATGGGCCTAGTAATCGCTGCAACTATAATCCAAACGCAATGAAGC

CTATCAGGCGCCATAACCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAATCCTCACACGAGGATTTCATAACATTCTACCAATAACCACAACCTGGTGACTCCTTACCAACCTAATAAACAT

CGCAACACCTCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCATCCCTATTCAACTGATGTCCAACAACAATCATCATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCACTACATATATTTTTATCAACACAAATAGGCACATCAATACTTAATTCCCACACAC

CACCAACACACTCACGAGAACACCTCGTTATAGTATTACACATCCTACCATTAATTCTCATCTCCTTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAATACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_maculata_CR_Cartago_MVZ_204116

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTCCTTAAATTAGGGGGGTACGGAGTTATCCGAATAATACAAATTC

TTCCTATAACAAAAACAGACCTATTCTTACCATTCATTGTCCTTGCCCTATGAGGGGCAACTCTAGCCAACCTAACTTGCCTACAACA

AACGGACCTTAAATCCTTAATCGCATACTCATCTATTAGCCACATGGGCCTAGTAATCGCTGCAACTATAATCCAAACGCAATGAAGC

CTATCAGGCGCCATAACCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAATCCTCACACGAGGATTTCATAACATTCTACCAATAACCACAACCTGGTGGCTCCTTACCAACCTAATAAACAT

CGCAACACCTCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCATCCCTATTCAACTGATGTCCAACAACAATCATCATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCACTACATATATTTTTATCAACACAAATAGGCATATCAATACTTAACTCCCACACAC

CACCAACACACTCACGAGAACACCTCGTTATAGTATTACACATCTTACCATTAATTCTCATCTCCTTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAATACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_maculata_CR_Cartago_MVZ_204122

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTCCTTAAATTAGGGGGGTACGGAGTTATCCGAATAATACAAATTC

TTCCTATAACAAAAACAGACCTATTCTTACCATTCATTGTCCTTGCCCTATGAGGGGCAACTCTAGCCAACCTAACTTGCCTACAACA

AACGGACCTTAAATCCTTAATCGCATACTCATCTATTAGCCACATGGGCCTAGTAATCGCTGCGACTATAATCCAAACGCAATGAAGC

CTATCAGGCGCCATAACCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAATCCTCACACGAGGATTTCATAACATTCTACCAATAACCACAACCTGGTGGCTCCTTACCAACCTAATAAACAT

CGCAACACCTCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCATCCCTATTCAACTGATGTCCAACAACAATCATCATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCACTACATATATTTTTATCAACACAAATAGGCACATCAATACTTAACTCCCACACAC

CACCAACACACTCACGAGAACACCTCGTTATAGTATTACACATCTTACCATTAATTCTCATCTCCTTAAAACCAGAACTCGTAATCTA
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---GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAATACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_maculata_CR_Cartago_MVZ_204124

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTCCTTAAATTAGGGGGGTACGGAGTTATCCGAATAATACAAATTC

TTCCTATAACAAAAACAGACCTATTCTTACCATTCATTGTCCTTGCCCTATGAGGGGCAACTCTAGCCAACCTAACTTGCCTACAACA

AACGGACCTTAAATCCTTAATCGCATACTCATCTATTAGCCACATGGGCCTAGTAATCGCTGCAACTATAATCCAAACGCAATGAAGC

CTATCAGGCGCCATAACCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAATCCTCACACGAGGATTTCATAACATTCTACCAATAACCACAACCTGGTGGCTCCTTACCAACCTAATAAACAT

CGCAACACCTCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCATCCCTATTCAACTGATGTCCAACAACAATCATCATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCACTACATATATTTTTATCAACACAAATAGGCATATCAATACTTAACTCCCACACAC

CACCAACACACTCACGAGAACACCTCGTTATAGTATTACACATCTTACCATTAATTCTCATCTCCTTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAATACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_maculata_HN_Olancho_ENS_10670

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTCCTTAAATTAGGAGGGTACGGAATTATCCGAATAATACAAATCC

TCCCCCTAACAAAAACAGACATATTCTTACCATTCATCGTCCTCGCCCTATGAGGGGCGACCCTAGCCAACCTGACTTGCCTACAACA

AACAGACCTTAAATCCCTAATTGCATACTCATCTATTAGCCACATGGGTCTGGTAATCGGGGCAATCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGTTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGGTTTCATAACATTCTACCCATAACCACAACCTGATGACTCCTTACCAACCTAATAAACAT

CGCAACACCTCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCCTCTCTATTCAACTGATGTCCAACAACCATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCATTACACATATTCTTATCAACACAAATAGGCATGCCAATACTTAATTCCCACACAC

CACCAACACACTCACGAGAACACCTCCTTATAGTATTACACATCCTACCATTAATCCTCATCTCCTTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAGTTT-AAAAAAAATATCAAGCCGTGACCTTGACAATAGAAATTA--TTCTCGTACACCCCA-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

GTTCCAGTGGTCTTAGGCACCAAAATTCT 

 N_maculata_NI_Atlantico_Norte_N629

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAATTAGGGGGGTACGGAATTATCCGAATAATACAAATCC

TTCCCCTAACAAAAACAAACATATTCTTACCATTCATCGTCCTCGCCCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACGGACCTAAAATCCCTAATCGCATACTCATCTATTAGCCACATGGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGTCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGTCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGGTTTCATAACATTCTACCCATAACCACAACCTGATGACTCCTTACCAACCTAATAAACAT

CGCAACACCCCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCATCTCTATTCAACTGATGTCCAACAACAATCATTATATTC

GGAATATCCATACTAATCACAGTCTCCTACTCATTACACATATTTTTATCAACACAAATAGGCATGTCAATACTTAATTCCCACACAC

CACCAACACACTCACGAGAACACCTCCTTATAATATTACATATCCTACCATTAATTCTCATCTCCTTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACTC-A-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_maculata_NI_Jinotega_ENS_9739 -

CCTATTGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAATTAGGGGGGTACGGAATTATCCGAATAATACAAATCCTTCCCCTAA

CAAAAACAAACATATTCTTACCATTCATCGTCCTCGCCCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACAAACGGACCT

AAAATCCCTAATCGCATACTCATCTATTAGCCACATGGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGTCTATCAGGC

GCCATAGTCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGTCTAGCTAATACCACCTACGAACGAACAAAAACCCGAA

TTATAGTCCTCACACGAGGGTTTCATAACATTCTACCCATAACCACAACCTGATGACTCCTTACCAACCTAATAAACATCGCAACACC

CCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCATCTCTATTCAACTGATGTCCAACAACAATCATTATATTCGGAATATCC

ATACTAATCACAGTCTCCTACTCATTACACATATTTTTATCAACACAAATAGGCATGTCAATACTTAATTCCCACACACCACCAACAC

ACTCACGAGAACACCTCCTTATAATATTACATATCCTACCATTAATTCTCATCTCCTTAAAACCAGAACTCGTAATCTA---

GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACTC-A-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_pavimentata_GT_Baja_Verapaz_ENS_7788 -----

TTGCAGGTTCAATAGTACTAGCCGCCATTCTCCTTAAATTAGGGGGATACGGAATTATCCGAATAATACAAATCCTCCCCCTAACAAA

AACAGACATATTCTTACCATTCATCACCCTCGCCCTATGAGGGGCGACCCTGGCCAATCTGACTTGCCTACAACAAACAGACCTTAAA

TCCCTAATTGCATACTCATCTATTAGCCACATAGGCCTGGTAATCGGGGCAACCATAATCCAAACACAATGAAGTCTATCAGGCGCCA

TAGCCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAAAAACCCGAATTAT

AGTCCTCACACGAGGGTTTCATAACATTCTACCCATAACCACAATCTGATGACTCCTTACCAACCTAATAAACATCGCAACACCTCCC

ACCATAAACTTCACAGGAGAACTACTAATTGCATCATCTCTATTCAACTGATGTCCAACAACAATCATTATCTTCGGAATATCCATAC

TAATTACAGCCTCCTACTCATTACACATATTCTTATCAACACAAATAGGCATGCCAATACTTAATTCCCACACACCACCAACACACTC

ACGAGAACACCTCCTTATAATATTACACATCCTACCATTAATCCTCATCTCCTTAAAACCGGAACTCGTAATCTA---

GTGTCTGTAGTTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGTACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

GTTCCAGTGGTCTTA-------------- 

 N_pavimentata_GT_San_Marcos_ENS_8342

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTCCTTAAATTAGGGGGGTACGGAATTATCCGAATAATACAAATCC

TCCCCCTAACAAAAACAGACATATTCTTACCATTCATCGTCCTCACCCTATGAGGAGCAACCCTAGCCAACCTGACTTGCCTACAACA

AACGGACCTTAAATCCCTAATTGCATACTCATCTATTAGCCACATAGGCTTAGTAATCGCTGCAACCATAATCCAAACACAATGAAGT
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CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGGTTTCATAACATTCTACCAATAACCACAACCTGATGACTCCTTACCAATCTAATAAACAT

CGCAACACCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCCCTATTCAACTGATGTCCAACAACAATCATTATCTTC

GGAGTTTCCATACTAATTACAGCCTCCTACTCATTACACATATTCTTATCAACACAAATAGGCATATCAATACTTAATTCCCACACAC

CACCAACACACTCACGTGAACACCTCCTTATAATTTTACACATCCTACCATTAATCCTCATCTCCCTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-

CGAGGGTGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

GTTCCAGTGGTCTTAGGCACCAAAATTCT 

 N_pavimentata_GT_San_Marcos_JAC_19803

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTCCTTAAATTAGGGGGGTACGGAATTATCCGAATAATACAAATCC

TCCCCCTAACAAAAACAGACATATTCTTACCATTCATCGTCCTCACCCTATGAGGAGCAACCCTAGCCAACCTGACTTGCCTACAACA

AACGGACCTTAAATCCCTAATTGCATACTCATCTATTAGCCACATAGGCTTAGTAATCGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGGTTTCATAACATTCTACCAATAACCACAACCTGATGACTCCTTACCAATCTAATAAACAT

CGCAACACCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCCCTATTCAACTGATGTCCAACAACAATCATTATCTTC

GGAGTTTCCATACTAATTACAGCCTCCTACTCATTACACATATTCTTATCAACACAAATAGGCATATCAATACTTAATTCCCACACAC

CACCAACACACTCACGTGAACACCTCCTTATAATTTTACACATCCTACCATTAATCCTCATCTCCCTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-

CGAGGGTGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

GTTCCAGTGGTCTTAGGCACCAAAATTCT 

 N_pavimentata_GT_San_Marcos_JAC_19804

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTCCTTAAATTAGGGGGGTACGGAATTATCCGAATAATACAAATCC

TCCCCCTAACAAAAACAGACATATTCTTACCATTCATCGTCCTCACCCTATGAGGAGCAACCCTAGCCAACCTGACTTGCCTACAACA

AACGGACCTTAAATCCCTAATTGCATACTCATCTATTAGCCACATAGGCTTAGTAATCGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGGTTTCATAACATTCTACCAATAACCACAACCTGATGACTCCTTACCAATCTAATAAACAT

CGCAACACCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCCCTATTCAACTGATGTCCAACAACAATCATTATCTTC

GGAGTTTCCATACTAATTACAGCCTCCTACTCATTACACATATTCTTATCAACACAAATAGGCATATCAATACTTAATTCCCACACAC

CACCAACACACTCACGTGAACACCTCCTTATAATTTTACACATCCTACCATTAATCCTCATCTCCCTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-

CGAGGGTGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

GTTCCAGTGGTCTTAGGCACCAAAATTCT 

 N_pavimentata_HN_Atlantida_JHT_3068

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTTCTTAAATTAGGAGGGTACGGAATTATCCGAATAATACAAATCC

TCCCCCTAACAAAAACAGACATATTCTTACCATTCATCATCCTCGCCCTATGAGGGGCGACCCTAGCCAACCTGACTTGCCTACAACA

AACAGACCTTAAATCCCTAATTGCATACTCATCTATTAGCCACATGGGTCTGGTAATCGGGGCAATCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGTTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGGTTTCATAACATTCTACCCATAACCACAACCTGATGACTCCTTACCAACCTAATAAACAT

CGCAACACCTCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCCTCTCTATTCAACTGATGTCCAACAACCATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCATTACACATATTCTTATCAACACAAATAGGCATGCCAATACTTAATTCCCACACAC

CACCAACACACTCACGAGAACACCTTCTTATAGTATTACACATCCTACCATTAATCCTCATCTCCTTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAGTTT-AAAAAAAATATCAAGCCGTGACCTTGACAATAGAAATTA--TTCTCGTACACCCCA-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

GTTCCAGTGGTCTTAGGCACCAAAATTCT 

 N_pavimentata_HN_Yoro_JHT_2448

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATTCTTCTTAAATTAGGAGGGTACGGAATTATCCGAATAATACAAATCC

TCCCCCTAACAAAAACAGACATATTCTTACCATTCATCATCCTCGCCCTATGAGGGGCGACCCTAGCCAACCTGACTTGCCTACAACA

AACAGACCTTAAATCCCTAATTGCATACTCATCTATTAGCCACATGGGTCTGGTAATCGGGGCAATCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGTTTCACCTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

AAACCCGAATTATAGTCCTCACACGAGGGTTTCATAACATTCTACCCATAACCACAACCTGATGACTCCTTACCAACCTAATAAACAT

CGCAACACCTCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCCTCTCTATTCAACTGATGTCCAACAACCATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCATTACACATATTCTTATCAACACAAATAGGCATGCCAATACTTAATTCCCACACAC

CACCAACACACTCACGAGAACACCTCCTTATAGTATTACACATCCTACCATTAATCCTCATCTCCTTAAAACCAGAACTCGTAATCTA

---GTGTCTGTAGTTT-AAAAAAAATATCAAGCCGTGACCTTGACAATAGAAATTA--TTCTCGTACACCCCA-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAGTAGT-

GTTCCAGTGGTCTTAGGCACCAAAATTCT 

 N_psephota_CR_Cartago_MVZ_204114

 TCCTATTGCAGGTTCAATAGTACTAGCCGCCATCCTTCTTAAATTAGGGGGGTATGGAATTATCCGAATAACACAAATTC

TCCCCCCGACTAAAACAGACATATTCTTACCATTTATTGTTCTCGCTCTATGAGGAGCAACCCTAGCCAACCTGACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGCCATATAGGCCTAGTAATTGCTGCAATCCTAATCCAAACACAATGAAGC

CTGTCAGGCGCCATAGCCTTAATAGTCGCCCACGGCTTCACCTCATCTGCACTTTTCTGCCTAGCTAATACTACCTACGAACGAACAA

AAACCCGAATTATAATCCTCACACGGGGGTTTCATAACATTCTACCCATAGCTACTACCTGATGACTCCTTACTAATCTAATAAATAT

CGCTACCCCCCCTACTATAAACTTCACAGGAGAACTACTAATTGCATCCTCCCTATTCAACTGATGTCCAACAACAATTATTATATTC

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAAATAGGCGTACCAATACTTAATACCCACACAT

CACCAACACACTCACGAGAACATCTTCTCATAGTATTACACACCTTACCATTAATTCTCATTTCATTAAAACCGGAACTCGTAATCTA

G--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCGCACACCC-A-
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CGAGGGGGTTATAAGACCTGCTAACTCTTTAACCTGAGATTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_CR_Guanacaste_MVZ_207364

 TCCTATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAATTAGGGGGATATGGAATTATCCGAATAACACAAATCC

TTCCTTCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCATATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAGTGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCCAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATCATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCTTTACACATATTCTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_CR_Guanacaste_MVZ_207365

 TCCTATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAATTAGGGGGATATGGAATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCATATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAGTGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCCAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATCATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCTTTACACATATTCTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_CR_Puntarenas_CMS_002

 TCCCATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAATTAGGGGGATATGGAATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCATATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAGTGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCCAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATCATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCTTTACACATATTCTTATCAACACAGATGGGCATATCAATACTTAATACCTACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_GT_Baja_Verapaz_MSM_97

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAATTAGGAGGATATGGAATTATTCGAATAACACAAATCC

TTCCTTCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATTGCATACTCATCTATCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

TTATCAGGCGCCATAGCCTTAATAATCGCCCACGGTTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

TAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCGATCCCCCCCACCATAAACTTCACAGGAGAGCTATTAATTGCATCATCTTTATTTAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATCACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAAACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_GT_Guatemala_ENS_10257 ---

TATCGCAGGTTCAATAGTATTAGCCGCCATCCTCCTTAAACTGGGGGGGTACGGTATTATCCGAATAACACAAATCCTTCCTCCAACA

AAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACAAACAGATCTTA

AATCCCTAATCGCTTACTCATCTATCAGTCACATAGGCTTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGCCTATCAGGTGC

CATAACCTTAATAATCGCCCACGGCTTTACATCCTCAGCGCTTTTCTGCCTAGCTAATACCACCTACGAACGAACAACAACCCGAATT

ATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTACTAACCTAATAAACATCGCAATCCCCC

CCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGTCCAACAACAATCATTATCTTTGGAATATCCAT

ACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACACTACCAACACAC

TCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATCTCACTAAAACCAGAACTCGTAATCTAA--

GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_GT_Huehuetenango_JAC_19256

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAATTAGGAGGGTATGGAATTATCCGAATAACACAAATCC

TTCCCCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATACTCATCTATCAGTCATATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA
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TGACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACTTGATGACTTATTACTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATAGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_GT_Izabal_ENS_13314

 TCCTATCGCAGGTTCAATAGTATTAGCCGCCATCCTCCTTAAACTGGGGGGGTACGGCATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCTTACTCATCTATCAGTCACATAGGCTTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGTGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCGCTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGTCCAACAACAATCATTATCTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATCTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACATCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_GT_Izabal_MEA_444

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAATTAGGAGGATATGGAATTATCCGAATAACACAAATCC

TTCCTTCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATTGCATACTCATCCATCAGTCATATAGGCCTAGTAATCGCTGCAACCATAATCCAAACACAATGAAGT

TTATCAGGCGCCATAGCCTTAATAATCGCCCACGGTTTTACATCTTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

TAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCGATCCCCCCCACCATAAACTTCACAGGAGAGCTATTAATTGCATCATCTTTATTTAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAAACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_GT_Peten_JAC_21025

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAATTAGGAGGATATGGAATTATCCGAATAACACAAATCC

TTCCCCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATACTCATCTATCAGTCATATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

TGACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACTTGATGACTTATTACTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATAGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGTTGTGACCTTGACAATAGAAATTA--TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_GT_Santa_Rosa_ENS_13346

 TCCTATCGCAGGTTCAATAGTATTAGCCGCCATCCTCCTTAAACTGGGGGGGTACGGTATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCTTACTCATCTATCAGTCACATAGGCTTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGTGCCATAACCTTAATAATCGCCCACGGCTTTACATCCTCAGCGCTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTACTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGTCCAACAACAATCATTATCTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATCTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_HN_Comayagua_JHT_2576

 TCCTATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAACTGGGGGGGTACGGTATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCTTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGGGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCTACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGTCCAACAACAATCATTATCTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 



 

 

 

96 

 N_sebae_HN_Copan_JHT_2798

 TCCTATCGCAGGTTCAATAGTATTAGCCGCCATCCTCCTTAAACTGGGGGGGTACGGCATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCTTACTCATCTATCAGTCACATAGGCTTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGTGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCGCTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGTCCAACAACAATCATTATCTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATCTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACATCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_HN_Cortes_IRL_034

 TCCTATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAACTGGGGGGGTACGGTATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCTTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGGGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCTACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGTCCAACAACAATCATTATCTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_HN_El_Paraiso_ENS_8656 ---------

AGGTTCAATAGTACTAGCCGCCATCCTCCTTAAATTAGGAGGATATGGAATTATCCGAATAACACAAATCCTTCCTCCAACAAAAACA

GACATATTCTTACCATTCATTGTCCTCGCTCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACAAACAGATCTTAAATCCC

TAATCGCATACTCATCTATCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGTCTATCAGGCGCCATAGC

CTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCCAATACCACCTACGAACGAACAACAACCCGAATTATAATC

CTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACATCGCAATCCCCCCCACCA

TAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATCATCTTCGGAATATCCATACTAAT

TACAGCCTCCTACTCTTTACACATATTCTTATCAACACAGACGGGCATATCAATACTTAATACCCACACACTACCAACACACTCACGA

GAACACCTTCTCATAGTACTACATATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTAA--GTGTCTGTAATTT-

AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_HN_Francisco_Morazan_JHT_2030

 TCCTATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAACTGGGGGGGTACGGTATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCTTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGGGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCTACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGTCCAACAACAATCATTATCTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_HN_Gracias_a_Dios_FN212668 -

CCTATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAATTAGGAGGATATGGAATTATCCGAATAACACAAATCCTTCCTCCAA

CAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACAAACAGATCT

TAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGTCTATCAGGC

GCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCCAATACCACCTACGAACGAACAACAACCCGAA

TTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACATCGCAATCCC

CCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATCATCTTCGGAATATCC

ATACTAATTACAGCCTCCTACTCTTTACACATATTCTTATCAACACAGACGGGCATATCAATACTTAATACCCACACACTACCAACAC

ACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTAA--

GTGTCTGTAATTTAAAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_HN_Olancho_ENS_10756 ---------------------------

CGCCATCCTCCTTAAATTAGGAGGATATGGAATTATCCGAATAACACAAATCCTTCCTCCAACAAAAACAGACATATTCTTACCATTC

ATTGTCCTCGCTCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACAAACAGATCTTAAATCCCTAATCGCATACTCATCTA

TCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGTCTATCAGGCGCCATAGCCTTAATAATCGCCCACGG

CTTTACATCCTCAGCACTTTTCTGCCTAGCCAATACCACCTACGAACGAACAACAACCCGAATTATAATCCTCACACGAGGATTCTAT

AACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACATCGCAATCCCCCCCACCATAAACTTCACAGGAGAAC

TATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATCATCTTCGGAATATCCATACTAATTACAGCCTCCTACTCTTT
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ACACATATTCTTATCAACACAGACGGGCATATCAATACTTAATACCCACACACTACCAACACACTCACGAGAACACCTTCTCATAGTA

CTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTAA--GTGTCTGTAATTT-

AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAA------------------

---------------- 

 N_sebae_HN_Santa_Barbara_JHT_2356

 TCCTATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAACTGGGGGGGTACGGTATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCTTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGGGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCTACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGTCCAACAACAATCATTATCTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_HN_Yoro_JHT_2427

 TCCTATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAACTGGGGGGGTACGGTATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCTTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGGGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCTACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGTCCAACAACAATCATTATCTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_MX_Chiapas_AMH_356

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAATTAGGAGGGTATGGAATTATCCGAATAACACAAATTC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAACCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CGACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCCACAACTTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGACGGGCATATCAATACTTAATACCCATACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_MX_Chiapas_AMH_357

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAATTAGGAGGGTATGGAATTATCCGAATAACACAAATTC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGGGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAACCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CGACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCCACAACTTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGACGGGCATATCAATACTTAATACCCATACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAG------------- 

 N_sebae_MX_Oaxaca_JAC_21629

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAGTTGGGAGGGTATGGAATTATCCGAATAACACAAATCC

TTCCCCCAACAAAAACAGATATATTCTTACCATTCATTGTCCTTGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

TAACCCGAATTATAATCCTCACACGAGGGTTCTATAACATTTTACCCATAGCTACAACCTGATGACTTGTTGCTAACCTAATAAACAT

CGCAATTCCCCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATTATTTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACATATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAATACACTCACGAGAACACCTCCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAATTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_MX_Veracruz_JAC_22579

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAATTGGGAGGGTATGGAATTATCCGAATAACACAAATCC
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TTCCCCCAACAAAAACAGATATATTCTTACCATTCATTGTCCTTGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

TAACCCGAATTATAATCCTCACACGAGGGTTCTATAACATTTTACCCATAGCTACAACCTGATGACTTGTTGCTAACCTAATAAACAT

CGCAATTCCCCCCACCATAAACTTCACAGGAGAACTACTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATTATCTTT

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACATATATTTTTATCAACACAGATGGGCATATCAATACTTAATACCCACACAC

TACCAATACACTCACGAGAACACCTCCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAATTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_MX_Veracruz_UOGV_246

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAATTAGGAGGGTATGGAATTATCCGAATAACACAAATTC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAACCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

CGACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCCACAACTTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGACGGGCATATCAATACTTAATACCCATACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_MX_Yucatan_JAC_24419

 TCCTATCGCAGGTTCAATAGTACTAGCCGCTATCCTCCTTAAATTAGGAGGATATGGAATTATCCGAATAACACAAATCC

TTCCCCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTTTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATCGCATACTCATCTATCAGTCATATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCTAATACCACCTACGAACGAACAA

TGACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACTTGATGACTTATTACTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATTATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCCTTACACATATTTTTATCAACACAGATAGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTA--TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAACACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 N_sebae_NI_Jinotega_N108

 TCCTATCGCAGGTTCAATAGTACTAGCCGCCATCCTCCTTAAATTAGGAGGATATGGAATTATCCGAATAACACAAATCC

TTCCTCCAACAAAAACAGACATATTCTTACCATTCATTGTCCTCGCTCTATGAGGAGCAACCCTAGCCAACCTAACTTGCCTACAACA

AACAGATCTTAAATCCCTAATCGCATACTCATCTATCAGTCACATAGGCCTAGTAATTGCTGCAACCATAATCCAAACACAATGAAGT

CTATCAGGCGCCATAGCCTTAATAATCGCCCACGGCTTTACATCCTCAGCACTTTTCTGCCTAGCCAATACCACCTACGAACGAACAA

CAACCCGAATTATAATCCTCACACGAGGATTCTATAACATTTTACCCATAGCTACAACCTGATGACTTATTGCTAACCTAATAAACAT

CGCAATCCCCCCCACCATAAACTTCACAGGAGAACTATTAATTGCATCATCTTTATTCAACTGATGCCCAACAACAATCATCATCTTC

GGAATATCCATACTAATTACAGCCTCCTACTCTTTACACATATTCTTATCAACACAGACGGGCATATCAATACTTAATACCCACACAC

TACCAACACACTCACGAGAACACCTTCTCATAGTACTACACATCCTACCTTTAATTCTCATTTCACTAAAACCAGAACTCGTAATCTA

A--GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTAA-TTCTCACACACCC-A-

CGAGGGCGTTATAAGATCTGCTAACTCTTTAATCTGAGACTAATACTCAGCCCCCTCTACTGAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATTCT 

 Ninia_sp_PA_Cocle_JM_376

 CCCCATTGCAGGTTCAATAGTACTAGCTGCCGTCCTCCTTAAATTAGGGGGCTACGGAATTATCCGAATAACACAAATTC

TCCCCCCAACAAAAACTGATATATTCCTACCATTCATTATCCTCGCCCTATGAGGGGCAATTCTAGCCAATCTAACCTGTCTACAACA

AACAGACCTTAAATCCCTAATCGCATACTCATCTATCAGCCACATGGGCTTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGT

CTATCAGGTGCCATAGCCCTAATAATTGCCCATGGCTTCACTTCCTCAGCACTTTTCTGCCTAGCTAATACCACCTATGAACGAACAA

AAACTCGAATTATAATCCTCACACGAGGATTCCACAATATTTTACCCATAGCTACAACCTGATGACTACTTACTAACCTAATAAATAT

CGCAATACCTCCCACTATAAACTTCACAGGAGAACTACTAATCGCATCATCCCTATTTAACTGATGCCCAACAACAATCATTATCTTC

GGAGTATCCATACTAATCACAGCCTCCTACTCCCTACACATATTTTTATCTACACAAATAGGCATATCATTACTTAATACACATACAG

AACCAACACACTCACGAGAGCACCTACTTATAATATTACACATTCTACCACTAATTCTCCTCTCATTAAAACCAGAACTTGTAATCTA

A--GTGTTTGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACATTAGAAATAA--TTCTCGCACACCT-A-

CGAGGGTGACATAAGACCTGCTAACTCTTTAACCTGAAATTAACACTCAGCCCCCTCTACTAAAGGATAATAGC-

ATTCCACTGGTCTTAGGCACCAAATCTCT 

 Sibon_nebulatus_CR_MVZ_233298

 CCCAATTGCAGGCTCCATAGTACTAGCCGCCATCCTTCTTAAACTGGGCGGGTACGGAATCATCCGAATAGCACAAATTT

TACCCCCAACAAAAACAGACATATTCTTACCATTCGTTGTCCTCGCCCTATGGGGGGCAACCCTAGCTAATCTAACTTGCCTACAACA

AACAGACCTCAAATCCCTAATCGCATACTCATCCATCAGCCACATAGGCCTAGTAATCACTGCAATCATAATCCAAACACAATGAAGC

TTATCAGGCGCTATAGCCTTAATAATCGCCCACGGTTTCACCTCCTCCGCACTCTTTTGCCTAGCTAACACCACCTACGAACGAACAA

AAACCCGAATTATAATTCTCACACGGGGGTTCCATAATATTTTACCAATATTCACAACCTGGTGACTTATCACCAACCTAATAAACAT

TGCAATACCCCCCACCATAAACTTCACAGGAGAACTATTAATCGCATCATCCTTATTCAACTGATGTCCAACAACAATCATTATTTTT

GGACTATCCATAATAATCACAGCCTCCTACTCCCTGCACATATTTTTATCAACACAAATGGGTATACCAATACTTAACACCTACACAT

CACCATCACACTCACGAGAACACCTTCTTATAGTACTACACACCACACCTCTTATTCTTATCTCATTAAAACCAGAACTCGTAATTTA
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---GTGTTCGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAATTTA-CTCTCATACACCC-A-

CGAGGGCGTTATTAGACCTGCTAAATCTTTAATCTGGGATTAACTCCCAGACCCCTCTACTAAAGGATAATAGT-

ATTCCACTGGTCTTAGGCGCCAAAATCCT 

 Tropidodipsas_fischeri_GT_ENS_6419 -----

TCGCAGGTTCCATAGTACTAGCCGCTGTCCTTCTTAAGTTAGGGGGGTACGGACTTATCCGGATAACACAAATTCTACCCACAACAAA

AACAGATATATTCTTACCATTCATTGTCCTTGCCTTATGGGGAGCAACCCTGGCTAATCTAACTTGCCTACAACAAACAGACCTTAAA

TCCCTAATCGCATATTCATCTATCAGCCATATAGGCCTAGTAATTGCTGCAATCATAATCCAAACACAATGAAGCTTATCAGGCGCCA

TAGCCCTGATAATCGCCCACGGCTTCTCCTCCTCAGCACTCTTCTGCCTGGCTAACACCACCTATGAACGAACAAAAACCCGAATTAT

AATCCTTACACGGGGGTTCCACAACATTCTACCAATAATTACAACCTGATGACTTCTTATTATCCTAATAAACATCGCAACACCCCCC

ACCATAAACTTTACAGGAGAACTACTGATCGCATCATCCCTATTCAACTGATGTCCAACAACAATCATTATCTTTGGATTATCAATAC

TAATCACAGCCTCCTACTCCTTACACGTATTCCTGTCAACACAAATAAGCATGTCAATACTTAATACCCACACATCACCAACACACTC

ACGAGAACACCTTCTTATAATACTACACACCCTCCCCCTAATTCTCATCTCATTAAAACCAGAGCTCGTAATCTAAA-

GTGTCTGTAATTT-AAAAAAAATATCAAGCTGTGGTCTTGACAATAGAAATTAACTTCTCATACACCC-A-

CGAGGGCGTTATAAGACCTGCTAACTCTTTAATCTGGAGTTAATACCCAGTCCCCTCTACCAAAGGATAATAGT-

ATTCCACTGGTCTTAGGCGCCAAAATCCT 

 Tropidodipsas_sartorii_JAC_30401

 CCCAATCGCAGGTTCCATAGTACTAGCCGCCATCCTTCTAAAATTAGGAGGGTACGGAATTATCCGAATAACACAAATTT

TACCCCCAACAAAAACAGATATATTTTTACCATTTATTGTCCTCGCCCTGTGAGGGGCAACCCTGGCTAACCTAACTTGCCTACAACA

AACAGACCTTAAATCCCTAATTGCATACTCCTCTGTCAGCCACATAGGCCTAGTAATTGCTGCAATTATAATCCAAACACAATGAAGC

CTATCAGGCGCTATAGCCCTAATAATCGCCCACGGCTTCACCTCCTCAGCACTTTTCTGTCTAGCCAACACCACCTATGAACGAACAA

AAACCCGAATTATAATCCTCACACGAGGATTCCATAACATTCTACCAATAACCACAACTTGATGGCTTCTTATTAATCTAATAAATAT

TGCAATACCCCCTACTATAAACTTCACAGGAGAACTATTAATCGCATCATCCTTATTCAACTGATGTCCAACAACAATCATCATCTTC

GGATTATCCATACTAATCACAGCTTCCTACTCCCTACACATATTCTTATCAACACAAATAAATACATCAATACTTAACACCAACACAT

CACCAACACATTCACGAGAACATCTTCTTATGACATTACACACCATACCCTTAATATTAATTTCATTAAAGCCGGAACTCGTAATCTA

AA-GTGTGCGTAATTT-AAAAAAAATATCAAGCTGTGACCTTGACAATAGAAACTA--ATCTCACACACCC-A-

TGAGGGCGTTATAAGACCTGCTAAATCTTTAATCTGGGATTAATACCCAGCCCCCTCTACTAAAGGATAATAGT-

ATTCCACTGGTCTTAGGCACCAAAATCCT 

; 

end; 
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APPENDIX G 
 
 

NEXUS FILE FOR NT3 SEQUENCE ALIGNMENT 
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#NEXUS 

begin data; 

 dimensions ntax=72 nchar=497; 

 format datatype=dna missing=? gap=-; 

 matrix 

 Adelphicos_quadrivirgatus_GT_ENS_9039

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGATTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCGTGCCAACCACCGTGAGGCAAAACGAGGTTGAACCAGAG

TCGACTACAAGCCAAGATATTAAACTGGGATTCCAGCCCGTCGTTTCGTTTGATGCAGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGCTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTTACGGACAAAACG

TCCGCGGTGGACATCCGAGGACACCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Atractus_trilineatus_BR_LSU-H_12441

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGATTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAGCTAAGGACGGCCTGCCAACCACCGTGAGGATCACCGAGGTTGAACCACAG

TCGGCTACAAGTCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCAGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCGCCCTTGTATCTGATGGAGGAGCCCATGGTGCTGAACCGAACATC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACACCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Atractus_wagleri_CO_MHUA_14368

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGATTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAGCTAAGGACGGCCTGCCAACCACCGTGAGGAACAACGAGATTGAACCACAG

TCGGCTACAAGTCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCAGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCCCTGGATCCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGCTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACACCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Chersodromus_sp_MX_ANMO_2298

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGGACACCGAGGTTGAACCGCAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGCCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGTGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Chersodromus_sp_MX_UOGV_062

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGGACACCGAGGTTGAACCGCAG

TCGGTTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGCCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Cryophis_hallbergi_MX_UTA_R_12272

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACGTTGATTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACAGACAGAACTAAGGACGGCGTGCCAACCACAGTGAGGAAAAATGAGGTTGAACCAGAG

TCGACTACAAGCCAAGATATTAAACTGGGATTCCAGCCCGTCGTTTCGTTGGATGCAGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCTATGGTGCTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGTGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACACCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Dipsas_catesbyi_PE_WED_59073

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACGAAGGACGGCGTGCCAACTGCCGTGAGGRAAAACGAGGTTGAACCAGAG

TCGGCTACAAGCCAAGATATTMGATTGGGTTTCCAGCCCGTMGTTTCGTTGGATGCAGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTSCTGAGTGAAAATACCCCCCTGSAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGCGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGYGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTSACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Geophis_nigrocinctus_MX_JAC_30704

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCGTGCCAACCACCATGAGGAAAAACGAGGTTGAACCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCAGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGAGTGCTCCTGAGTGAAAATACCCCCCTGGAACCYCCTCCCTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGYGACAGCGAGAGCCGATGGGTCACRGACAAAACG

TCTGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATTCGAATGGGCCCATCTCC 

 N_atrata_CO_Caldas_MHUA_14452

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGAGCCCCAAGCAGACGGACAGAACTAAGGACAGCCTGCCAACCACCATGAGGAACACCGAGGTTGAACCACAG
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TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCTCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGTGGGGAATATTCTGTATGCGACAGCGAGAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_atrata_EC_Chimborazo_FHGO_7335

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGTGGGGAATATTCTGTGTGTGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_atrata_EC_Manabi_LAC_1594

 ATCCAATCGACCAACATGGATCAAGGRAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGAGCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCTCGGGTGCTCCTGAGTGAAAATACYCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGTGGGGAATATTCTGTATGTGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCTGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_atrata_VE_Caracas_N1

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCAGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGTGGGGAATATTCTGTGTGTGACAGCGAGAGCCGATGGGTG-

CGGACAAAACGTCCGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_atrata_VE_Guarico_ECS_794

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCAGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGTGGGGAATATTCTGTGTGTGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_celata_CR_Limon_ASL_098

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAATCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCTCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCAATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTAACTGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_GT_Huehuetenango_ENS_7939

 ATCCAATCGACCAACATGGATCAAGGGAGTTTRTCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCSTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGYTACAAGCCAAGATATTAGAYTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCRCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGARAGCCGATGGGTSACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTRACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_GT_San_Marcos_JAC_20014

 ATCCAATCGACCAACATGGATCAAGGGAGTTTGTCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAAYTAAGGAYGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_GT_San_Marcos_JAC_20070

 ATCCAATCGACCAACATGGATCAAGGGAGTTTRTCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCRTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTSACGGACAAAACG

TCYGCTGTGGACATCCGAGGACATCAAGTRACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_GT_Suchitepequez_ENS_13451

 ATCCAATCGACCAACATGGATCAAGGGAGTTTGTCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTCACGGACAAAACG

TCTGCTGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 
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 N_diademata_HN_Copan_JHT_2799

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGGCAGAACTAAGGACGACCTGCCAACCACAGTGAGGAAAAATGAGGTTGAACCACAG

TCGACTACAAGCCAAGATATTAGATTGGGTTTCCARCCCGTCATTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGRGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGATCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_HN_Copan_JHT_2821

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGGCAGAACTAAGGACGACCTGCCAACCACAGTGAGGAAAAATGAGGTTGAACCACAG

TCGACTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCATTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGAGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGATCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_HN_Copan_JHT_2822

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGGCAGAACTAAGGACGACCTGCCAACCACAGTGAGGAAAAATGAGGTTGAACCACAG

TCGACTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCRTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGATCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_HN_Santa_Barbara_JHT_3007

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGGCAGAACTAAGGACGACCTGCCAACCACAGTGAGGAAAAATGAGGTTGAACCACAG

TCGACTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCATTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGATCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_MX_Chiapas_JAC_22917

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGAYTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAAYACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGARAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_MX_Oaxaca_JAC_25844

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_MX_Puebla_JAC_22500

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_diademata_MX_Veracruz_JAC_24987

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCYATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGYTACAAGCCAAGATATTAGAYTGGGTTTCCAGCCCGTCGTTTCGTTGGATGYGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAAYACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTSACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_espinali_HN_Comayagua_FN212525

 ATCCAATCGACCAACATGGACCAAAGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACGGAACTAAGGACGGMCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTAGGTGAAATCCGAATGGGCCCATCTCC 

 N_espinali_HN_Comayagua_IRL_077

 ATCCAATCGACCAACATGGACCAAAGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACGGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT
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CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTAGGTGAAATCCGAATGGGCCCATCTCC 

 N_espinali_HN_Cortes_JHT_1611

 ATCCAATCGACCAACATGGACCAAAGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACGGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTAGGTGAAATCCGAATGGGCCCATCTCC 

 N_espinali_HN_La_Paz_JHT_2624

 ATCCAATCGACCAACATGGACCAAAGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACGGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTAGGTGAAATCCGAATGGGCCCATCTCC 

 N_espinali_HN_La_Paz_JHT_2625

 ATCCAATCGACCAACATGGACCAAAGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACGGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTAGGTGAAATCCGAATGGGCCCATCTCC 

 N_maculata_CR_Alajuela_MVZ_149884

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGACCTGCCAACCACCTTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAACACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCAYCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_maculata_CR_Cartago_MVZ_204116

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGACCTGCCAACCACCTTGAGGAACACCGAGGTTGAACCASAG

TCGGCTACAAGCCAAGATATTAGAYTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAACACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCRTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCAYCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACR

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_maculata_CR_Cartago_MVZ_204122

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGACCTGCCAACCACCTTGAGGAACACCGAGGTTGAACCASAG

TCGGCTACAAGCCAAGATATTAGAYTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAACACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCRTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCAYCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACR

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_maculata_CR_Cartago_MVZ_204124

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGACCTGCCAACCACCTTGAGGAACACCGAGGTTGAACCASAG

TCGGCTACAAGCCAAGATATTAGAYTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAACACCCCGCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCRTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCAYCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACR

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_maculata_HN_Olancho_ENS_10670

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCAYCGCGAGGAACACCGAGGTTGAACCACAG

TCGGCGACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCARCAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAACACCCCGCTGGAACCCCCTCCCTTGTATCTCATGGAGGAGCCCGTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_pavimentata_GT_Baja_Verapaz_ENS_7788

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGYGAGGAAMAMCGAGGTTGARCCASAG

TCGGCKACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTYGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAAYACCCCGCTGGAACCSCCTCCYTTGTATCTCATGGAGGAGCCCRTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATYCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 
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 N_pavimentata_GT_San_Marcos_ENS_8342

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAAAAACGAGGTTGAGCCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATTCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_pavimentata_GT_San_Marcos_JAC_19803

 ATCCAATCGACCAACATGGACCAAGGGAGWTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAAAAACGAGGTTGAGCCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATTCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_pavimentata_GT_San_Marcos_JAC_19804

 ATCCAATCGACCAACATGGACCAAGGGAGWTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAAAAACGAGGTTGAGCCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATTCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_pavimentata_HN_Atlantida_JHT_3068

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCAYCGCGAGGAACACCGAGGTTGAACCACAG

TCGGCGACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAACACCCCGCTGGAACCCCCTCCCTTGTATCTCATGGAGGAGCCCGTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_pavimentata_HN_Yoro_JHT_2448

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCATCGCGAGGAACACCGAGGTTGAACCACAG

TCGGCGACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAACACCCCGCTGGAACCCCCTCCCTTGTATCTCATGGAGGAGCCCGTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCAYCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_psephota_CR_Cartago_MVZ_204114

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGMAGAYGGACAGAACTAAGGACGRCCTGCCAACCACCKTGAGGAAMAMCGAGGTTGARCCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCRTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAAYACCCCGCTGGAACCSCCTCCTTTGTATCTSATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACR

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_CR_Guanacaste_MVZ_207364

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACATC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTGACRGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_CR_Guanacaste_MVZ_207365

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACATC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTGACRGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_CR_Puntarenas_CMS_002

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACATC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_GT_Baja_Verapaz_MSM_97

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT
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CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGARAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_GT_Guatemala_ENS_10257

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAACCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_GT_Huehuetenango_JAC_19256

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTGACGGACAAAACG

TCCGCKGTGGACATCCGAGGACATCAAGTRACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCS 

 N_sebae_GT_Izabal_ENS_13314

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGATGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGTGACAGCGAAAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_GT_Izabal_MEA_444

 ATCCAATCGACCAACATGGAYCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCRGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_GT_Santa_Rosa_ENS_13346

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAACCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCKGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_HN_Comayagua_JHT_2576

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAACCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTAATGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_HN_Copan_JHT_2798

 ATCCAATCGACCAACATGGAYCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAARCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGARAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_HN_Cortes_IRL_034

 ATCCAATCGACCAACATGGAYCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTAYAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCKGTGGACATCCGAGGACATCAAGTRACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_HN_El_Paraiso_ENS_8656

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 
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 N_sebae_HN_Francisco_Morazan_JHT_2030

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGATGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGTGACAGCGAAAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_HN_Gracias_a_Dios_FN212668

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGAYGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGARAGCCGATGGGTGACGGACAAAACG

TCCGCKGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_HN_Olancho_ENS_10756

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGATGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGTGACAGCGAAAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_HN_Santa_Barbara_JHT_2356

 ATCCAATCGACCAACATGGAYCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTAYAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGARAGCCGATGGGTGACGGACAAAACG

TCCGCKGTGGACATCCGAGGACATCAAGTRACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_HN_Yoro_JHT_2427

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTAYAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCKGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_MX_Chiapas_AMH_356

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCRTGGTGTTGAACCGAACRTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCAYCGCGGGGAATATTCTGTGTGCGACAGCGARAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTRACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_MX_Oaxaca_JAC_21629

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATRCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCGTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGARAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTRACCGTCCTGGGTGAAATCCGMATGGGCCCATCTCC 

 N_sebae_MX_Veracruz_JAC_22579

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCGTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 N_sebae_MX_Veracruz_UOGV_246

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATRCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCGTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGARAGCCGATGGGTGACGGACAAAACG

TCCGCKGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGMATGGGCCCATCTCC 

 N_sebae_MX_Yucatan_JAC_24419

 ATCCAATCGACCAACATGGAYCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT
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CTCCCCGGGTGCTCCTGAGTGAAAAYACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCRTGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGYGACAGCGAAAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTRACCGTCCTGGGTGAAATCCGMATGGGCCCATCTCC 

 N_sebae_NI_Jinotega_N108

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAATAAGATCCTCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAACCACAG

TCGGCTACAAGCCAAGATATTAGACTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCGCTGGAACCGCCTCCTTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCATCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTGACGGACAAAACG

TCCGCGGTGGACATCCGAGGACATCAAGTAACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Ninia_sp_PA_Cocle_JM_376

 ATCCAATCGACCAACATGGATCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTGAAAACATTGGTTCAAGCCGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCCTGCCAACCACCGTGAGGAACACCGAGGTTGAAYCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCGGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCTCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTGATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGYGGGGAATATTCTGTGTGCGACAGCGAAAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTAACTGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Sibon_nebulatus_CO_MHUA_14511

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGATTTAAGGACGGCATGCCAACCACCGTGAGGAAAAACGAGGTTGAACCAGAG

TCGGCTATAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATACAGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGGGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTCACGGACAAAACR

TCCGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Sibon_nebulatus_CR_MVZ_233298 ------------

TACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGGCATTTGGAAAAACAAGATCC

CCAAGCAGACGGACAGAATTAAGGACGGTGTGYCAACCACCGTGAGGAAAAACGAGGTTGAACCAGAGTCGGCTAYAAGCCAAGATAT

TAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATACAGAATTACTGAGGCAACAAAGACGCTTCAGTTCTCCCCGGGTGCTCCTGAGT

GAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTCATGGAGGAGCCYATGGTGTTGAACCGAACGTCTCGCCGGAAGAGGTATTCTG

AGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTCACGGACAAAACGTCCGCTGTGGACATCCGAGG

ACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Tropidodipsas_fischeri_GT_ENS_6419

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGR

CATTTGGAAAAGCAAGATCCCCAAGCAGACGGACAGAACTAAGGACGGCGTGCCAACCACCGTGAGGAAAAACGAGGTTGAACCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCAGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGAGTGCTCCTGAGTGAAAATACCCCCCTGGAACCCCCTCCCTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCAGAAGAGGTATTCTGAGGGGAAAACCCACCGTGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCTCC 

 Tropidodipsas_sartorii_NI_N625

 ATCCAATCGACCAACATGGACCAAGGGAGTTTATCAGAAGATTCCATGAATTCTTTCCTTAAAACATTGGTTCAAGCTGG

CATTTGGAAAAACAAGATCCCCAAGCAGACGGACAGAACTAAGGATGGCGTGCCAACCACCGTGAGGAAAAACGAGGTTGAACCAGAG

TCGGCTACAAGCCAAGATATTAGATTGGGTTTCCAGCCCGTCGTTTCGTTGGATGCAGAATTACTGAGGCAACAAAGACGCTTCAGTT

CTCCCCGAGTGCTCCTGAGTGAAAATACCCCCCTGGAACCTCCTCCCTTGTATCTCATGGAGGAGCCCATGGTGTTGAACCGAACGTC

TCGCCGGAAGAGGTATTCTGAGGGGAAAACCCACCGCGGGGAATATTCTGTGTGCGACAGCGAGAGCCGATGGGTCACGGACAAAACG

TCCGCTGTGGACATCCGAGGACATCAAGTGACCGTCCTGGGTGAAATCCGAATGGGCCCATCGCC 

; 

end; 
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