Weevil-plant associations revealed by multi-locus plant DN A barcoding
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Background: Weevil-Plant Associations Results & Discussion
_ L _ _ _ _ 1. Host plant DNA were successfully extracted and sequencé&®dorof the weevil samples (42/49).
* Weevils Curculionoidea~ 70,000 species) are primarpnytophagous insects 2. In total, 28 host plant familieswere identified to be fed on by the 42 analyzed weevil species (Table 1).
* Host plantspeciticity andrange information is traditionally based on field - 3. The most common plant hosts wé&@baceaandMelastomataceaeomprising 41% of all associations.
studies or specimen label data (1), and remains unknown for most species. 4. 38% of theweevils o = 16) appeared to lyeneralistsassociated with 2+ plafamilies,and 62%(n = 26)

* Previous DNAbased studies ateevi-hostplant associations were performed at fed on one familyand werespecialists(Fig. 1). Surprisingly, three generalists fed%h families (Fig. 2).

broad taxonomic scalgf), as opposed to compariepsely related species 5. The phylogenetic relationships waret reliable predictors of weevilhost plant associations (Fig. 3).
6. Overall, our analysis demonstrates dfiectivenesf multi-locus DNAbarcoding in characterizing weevil
) ) ) host plant associations. However the gut content analysis apprdéaaieid by spatictemporally restricted
Research Questlons & Ob] ectives sampling, the lack of plant vouchers for verification, and by incomplete database of sequ&sdsaimk
' ? . e .
1. What h_OSt p_Ie_ints do Weevﬂs feed on’ o _ Figure 1. Host specificity. Figure 2. Host range/breadth.
We |dent|f|edweeV|LhOStplant associations by sequencing plant DNA Proportions of generalists ( a: Distributionofthe number of plant families t
extracted from weevil gut contents. families) = 38% and specialists (1 family) = 62%. associated with generalist weevil species.
2. Are weevils specialists or generalists? 3
We characterized host plant specificity and range, focusing on a densely é 7
sampled groufustylini+ Geonemin(Entiminag from theNeotropics n = 16 (38%) . g’ |
3. Are weevil phylogenetic relationships correlated with host plant associations? é’ 4 -
We Investigated whether host distributions on the sampled weevil phylojeny S 3
appear to be clustered (with correlation) or scattered (lack of correlation). i 2 -
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Material & Methods Generalist [l Specialist No. host plant families
49 weevilspecimensveresampledrom the Neotropics Figure 3. Weevil phylogeny and plant hosts.
« Two majorlineageswere representedi.e., membersof the tribes Eustylini and Phylogenetic relatiop_ships are not strongly cor_related Wi'[h host plant asso_ciations In the sampled weevil species.
Geoneminjeachwith numerousloselyrelatedspecies The same plant families are scattered across distant weevil lineages, and sister groups often do not share hosts.
 Thesix-loci weevil phylogenywasreconstructedisingMaximumLikelihood N
« Hostplant DNA wasextractedrom samplef adultweevil gut contents Host plant family e S e S N &
 ThreeplantbarcodinggenesveretargetecandsequencedrnL, rbcL andmatk # 5 ISP e T 8 9 SFEEs 0 FFFs 2 FP S
<P . Heneaveretarg . i ! . Phylogeny of weevils & R E TS G S S B B S e T
* Multiple plantsin thesameindividual wereisolatedby molecularcloning B R R ARl S S SR S S S SRS el
 Plantsequencewereidentifiedto family basedonthebesthit of BLAST search o
Table 1. Plant families and frequencies of associations. 679
28 families were identified. Fabaceae and Melastomataceae were s
most common host plants, comprising 41% of all associations. 33604
MO, MO Habitus of representative weevils e
. assoclated . associated 33658
Plant famlly : Plant fam”y : ; " B v . 33609
weevil weevil 33662
species species e
Adoxaceae 1 o
Burseraceae 1 e
Dryopteridaceae 1 e
Euphorbiaceae 1 33668
Fagaceae 1 e
Aquifoliaceae 4 Musaceae 1 o
Asteraceae 3 Nyctaginaceae 1 e
Calophyllaceae 3 QUG L - s
. Phyllanthaceae 1 Association e
Piperaceae 3 | | 33792
Picramniaceae 1 Generalist 33794
Ranunculaceae 3 , 337%
| Pinaceae 1
Rubiaceae 3 Rhamnaceae 1
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