Exploring drivers of adaptive radiation using a comparative genomics
framework in Tillandsia (Bromeliaceae)
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T. fasciculata vs T. leiboldiana : \ T. leiboldiana
The expansion of Tillandsia (pineapple family) from South America (SA) into CA species with key ecological 4 / x
Central America (CA) resulted in a significant diversification (300 species in and morphological differences: ; PR R
CA, 30in SA). \ -

This is marked by repeated evolution of key innovation traits (e.g. CAM / C3 - Photosynthetic strategy (CAM
photosynthesis) and strong underlying genome dynamics. vs C3)
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radiations, and the role of genome evolution in driving divergent
® Duplications / unit branch length d . . Tll d .
® Losses / unit branch length adaptation in Tillandsia.
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Large—scale rearrangements
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Genome overview

Genes (first track)
concentrate in distal
positions, while repetitive
content is located centrally
(second track).
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We find a 2-fold increase in Teas_chri7
Gypsy LTR retrotransposons
and a 4-fold increase in
Mutator DNA transposons in

T. leiboldiana.
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The genomes are largel o E T . )
. ntengic ith some notfb])e, Assembly statistics T. fasciculata  T. leiboldiana (1) Change of karyotype from 2n = 50in T. fasczculata to 2n =38
, W . . . . . .
ynen : Total length (bp) 837577910 1198225148 in T. leiboldiana likely resulting from chromosomal fusion. (II)
exceptions (chrig in T Ns0 (MB) 23.642 43.365 . .
leiboldiana, central plot) Loo % - Example of a fusion: Chri4 contains the largest gene count of
Repetitive content (%) 655 7 all scaffolds. DE gene density or dN/dS distributions are

Number of annotated genes 26,505 27,148 however unchanged compared to other scaffolds.

L concsion S

T. fasciculata and T. leiboldiana, two
ecologically divergent species of the
Tillandsia radiation, vary substantially on a
Fortmy genomic level.

gene count
(z-scoro)

Differential gene expression

Experiment design: 6 plants per species
sampled every 4 hours in a 24-hour cycle (6 time
points).

We recover 907 differentially expressed genes, :
forming 6 co-expression modules. All modules
contain CAM-related genes.

I It is still unclear how karyotype changes
and large rearrangements may have affected
the evolutionary history of Tillandsia.
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The subset of DE families is enriched for
multicopy families (table) and enriched CAM-
related functions often have unequal gene
counts (I). (I

The strongest link to ecological divergence
is found in differential gene expression,
which is backed by gene family evolution
and transposon insertions.

1) 0G0001504; Phosphenolcarbaryiase (PEFC) (22)

This genomic variation may have been a key
source in driving the adaptive radiation of
the subg. Tillandsia.
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