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Geographic Differentiation of Colombian Neoleucinodes elegantalis (Lepidoptera:
Crambidae) haplotypes: evidence for Solanaceae host plant association and Holdridge life
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INTRODUCTION

Neoleucinodes elegantalis, known as tomato fruit borer, 1s an insect of Neotropical origin, widely distributed in Central America and South America. This species 1s considered one of the most important pests for fruit production in the
Solanaceae. N. elegantalis 1s adapted to a wide altitudinal range (0 — 2600 m.a.s.l), a considerable diversity of natural enemies, and exhibits variability in terms of oviposition and pupation habit, besides a wide spectrum of host wild
Solanaceae, and a differential behavior to sexual pheromone Neoelegantol ®. Using the DNA Barcode tool, 272 samples were processed and analyzed through Cytocrhome oxidase I (COI) gene, which represents a standard segment of
the mitochondrial genome (~ 650 base pairs). The geographical differentiation and population structure in relation to host-plant association and to Holdridge life zones were examined. The mains goals of this study are to evaluate the
utility of DNA barcoding in the 1dentification of haplotypes in the populations of N. elegantalis from Colombia and Ecuador, and to establish a DNA barcode database for this species.

METHODOLOGY

DNA extraction from 163 individuals collected in 14 departments of Colombia and 95 individuals from
Ecuador was performed using the GF — I Nucleic Acid Extraction Kit (GF1-100-Vivantis®). Amplification was
carried out using universal primers that flank the COI region, with COI-Forward
(5’ GGTCAACAAATCATAAAGATATTGG3) and COI-Reverse (5°
TAAACTTCAGGGTGACCAAAAAATCA 3).

Purification of the PCR product was performed using the PCR Clean up system (Promega®). The sequences |
were obtained using an automatic sequencer ABI 3730 (Perkin Elmer/Applied Biosystem) and the assembled L ff”:ef?’,”fif—f““‘”
with Sequencher 4.6 (Gene codes corporation Ann Arbor; MI).

Different bioinformatic tools were used for alignment and verification of sequence quality, nucleotide
composition for each sample, genetic distances and heterogeneity among sequences. Additionally, the

geographic distribution for each sample was determined, using the software ArcGIS — ArcMap (ERSI 1999 —
2008).

RESULTS

Nucleotide composition and haplotype frequencies of V. elegantalis

Amplification of the mitochondrial gene COI produced a 658 bp fragment from a total of 272 individuals with ~ The composition and heterogeneity analysis of COI sequences allowed the establishment of variability at the inter and intra
average base (nucleotide) frequencies of A=34.06%, T=34.06%, C=15.94%, G=15.94%. The number of haplotypes  SPecific levels. This variation could identify significative divergence between individuals of N. elegantalis.

obtained was 9 1n which the most frequent haplotype, with 87 sequences, was H5 representing 32.2% including 90%
of the Ecuadorian individuals. H5 was followed by H1 with 82 individuals and corresponds to 50% of Colombian
sequences. Moreover, Hl was found in the Magdalena valley watershed while H3 correspond to Inter-Andean slopes
and H2 to Cauca valley watershed. The number of substitutions at the nucleotide level varied between 9 and 24 1n all
haplotypes observed.
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The genetic distances between sequences were calculated using Neighbor-Joining/UPGMA algorithm implemented in MEGA
5. These distances yield 5 groups, of which 2 belong to Ecuador and Honduras. Additionally, 14 individuals from Honduras,
which were used as the outgroup, formed a separate group; and 3 Colombian groups can be distinguished. The faunistic
classification proposed by Kattan et al (2004) in order to group the origins of the samples.
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Figure 1. Haplotype frequencies obtained for the evaluation of 272 samples, the most frequent haplotypes are H5
(light blue) and H1 (dark blue).
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Figure 2. a) Geographical distribution of most common N. elegantalis haplotypes in Colombia, b) Clasification of Figure 3. Genetic distances inferred using Neighbor-Joining (NJ). Classification follpws the faunistic zones proposed by
Central Cordillera and Magdalena Valley are the three sub-regions where all Colombian individuals come from. red (Ecuador), deep blue (Honduras).

DISCUSSION

DNA Barcoding was an accurate tool for the identification of haplotypes as well as discrimination of species (V. silvane) reported previously by Diaz & Solis (2007) using geometric morphology. The number of haplotypes obtained revealed a possible role
of biogeographic isolation between valleys and of possible human pressure through the use of pesticides inducing divergent selection in N. elegantalis. The NJ analysis shows a wide distribution of the species along the Magdalena valley watershed, this
sub-region 1s located between the Central and Eastern Cordilleras. The distribution of N. elegantalis in this region could explain the wide range of altitudinal adaptation of the species that could facilitate dispersal. With regard to the Cauca Valley, diversity
centers on the southwestern slope of the Central Cordillera and on the East of Western Cordillera. The classification of regions proposed by Kattan ef al (2004), are highly correlated to the grouping of haplotypes recovered in the species.
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< This is the first genetic analysis of N. elegantalis and the first attempt to obtain a molecular characterization of the species.

< Genetic differentiation could mean that there is partial reproductive isolation in N. elegantalis; further research could center on resolving this issue.

<> Through this methodology we confirm the existance of a new species of Neoleucinodes genera (N. silvanie) previously proposed by Diaz & Solis (2007)
with the use of morphological characters.



