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Adaptive Radiation of Heliconiini (Family: Nymphalidae)

Photo credit: @mena_sebas

- 87 Species

- ~440 sub-species

Dione juno
Host Plant:
Distephana, Tacsonia,

CGrandilla and Plectostema

Heliconius sara
Host Plant:
Astrophea and
Granadilla

flavescens

Host Plant:
Distephana

Heliconius wallacei

Dione moneta

Host Plant:

Granadilla and
Plectostemma

o

Dryas julia Heliconius doris
Host Plant: Host Plant:
Asirophea and Polyantheq, Granadilla
Tryphostemmatoides and “POLYMORPHIC*

Plectostemma

Heliconius xanthocles Heliconius melpomene Helionius hecale

Host Plant:
Granadilla

Host Plant: Host Plant
Granadilla, Plectostemma Granadilla and
and Distephana Distephana

*POLYMORPHIC*

Heiconius chartnona Hejiconius numaila Henconus eralo
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Heliconius erato

Heliconius meipomene
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galanthus alithea alithea
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H. melpomene H. melpomene H. melpomene H. melpomene H. melpomene
melpomene xenoclea plesseni malleti meriana

H. erato H. erato H. erato H. erato
microclea notabilis lativitta amalfreda
H. hewitsoni H. sapho H. eleuchia
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Heliconius heurippa®
H. timareta®

H. pachinus*

H. cydno

H. melpomene

H. elevatus®

H. p. sergestus©

H. atthis*

H. hecale®

H, ethilla®

H. numata®

H. ismenius*®

H. besckei®

H. nattereri

H. wallacei*

H. burneyi®

H. egeria*

H. xanthocles*

H. doris*

H. hierax*

H. hecuba flava*®

H. avede*

H. sapho*

H. hewitsoni*

H. congener®

H. eleuchia®

H. antiochus®

H. sara

H. leucadia*®

H. ricini*

H. demeter®

H. eratosignis®

H, peruvianus*

H. charitonia

H. himera

H. erato lativitta

H. e. etylus*

H. e. demophoon

H, e. petiverana®

H. hermathena

H. hecalesia®

H. hortense®

H. clysonymus*

H. telesiphe®

E. tales®

E. lybia*

E. aliphera®

E. vibilia*

E. lampeto*®

E. isabella

Agraulis v. vanillae® =
A v. maculoza®
A v. incarnata®
Dione juno® \
Podothricha telesiphe®
Dryas iulia
Philaethria dido* o
Speyeria mormonia®
Junonia coenia
Melitaea cinxia
Bicyclus anynana
Danaus plexippus
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» Pollen-feeding

Photo credit: @mena_sebas
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Trap-lining behaviour

Allocentric trap-lining in home ranges up to 1 km?

Moura et al., 2021. Functional Ecology.
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Interspecific variation: X, =76.2, p < 0.001
Small vs. big MBs: Xg= 182.8, p < 0.001



» Whole Genome alignment »

» Conserved non-coding Elements (CNEs) »



» Whole Genome alignment »




» Whole Genome alignment »

> Species-tree inference
> Comparative gene annotation
> Detection of selection

- Multi-species map of genomic regions to a corresponding region in each other genome.
- Taking into account complex rearrangements and copy number changes.

Common limitations are ‘reference bias’:

- Constrains a multiple alignment to only regions present in reference genome.

- Restricting the alignment to be ‘single-copy’, determining miss multiple-orthology relationships.

Cactus (ProgressiveCactus) is a “reference free” whole genome aligner.




» Whole Genome alignment »
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Large guide tree
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» Some of the applications (annotation) »

e CAT (comparative annotation toolkit)

Cactus >» transMap —
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» Some of the applications (orthology inference) »

Orthologous gene Paralogous gene
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» Structural Rearrangements »
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Acol
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» Conserved non-coding Elements (CNEs) »

> A class of non-protein-coding genomic sequences with elevated degree of conservation.

> CNEs are non-randomly distributed, clustering in the vicinity of genes with regulatory roles.
> Organised into functional ensembles (regulatory blocks), which coordinate the expression of shared target genes.

> The disruption of these elements contribute to diseases linked with development, and cancer.
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» Conserved non-coding Elements (CNEs) »
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» How to identify these regions »

1. A Model of DNA sequence evolution

2. Phylogenetic tree (wait until tomorrow)



» How to identify these regions »

Neutral evolving regions

Conservation model
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» ATAC-seq (Assay for Transposase-Accessible

Chromatin using sequencing) »
M N M e = P - M N

v

Tagmentation
The activity Tng (hyperactive) Transposase that inserts sequencing adapters into open

regions of the genome and cleaves




» ATAC-seq (Assay for Transposase-Accessible

Chromatin using sequencing) »
M Qe M He = P - MW N
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» ATAC-seq (Assay for Transposase-Accessible

Chromatin using sequencing) »
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