Spectes-level systematics ot Bartsia
(Orobanchaceae): a multilocus approach with
complete sampling and hundreds of individuals
for a rapid and recent Andean radiation
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Linnaeus

Herbs and shrubs

Hemiparasite

Alpine ecosystems

ca. 49 species




2 species 1n Africa

- 1 spectes in Europe and northeastern North America

- 1 species in the Mediterranean
- ca. 45 species in South America
high levels of sympatry
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nrDNA: ITS, ETS
cpDNA: rps16, trnT-F
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Neobartsia Uribe-Convers & Tank
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Branch short and wide:
Deep coalescence likely
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Multilocus dataset
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- 505 samples Neobartsia
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:{tAppliccﬁons
in Plant Sciences
A LONG PCR-BASED APPROACH FOR DNA ENRICHMENT PRIOR
TO NEXT-GENERATION SEQUENCING FOR SYSTEMATIC STUDIES!

SiMON URIBE-CONVERS?3, JusTIN R. DUKE?, MICHAEL J. Moore?, AND Davip C. TaNk??

W tRNA W ATPsynthase W Cytochrome b6/f B NADH dehydrogenase Bl Photosystem

B Ribosomal protein 1l rRNA RNA polymerase W ycof W Other Uribe_convers et al.’ 2014



-48 chloroplast and 48 nuclear regions
- ca. 50,000 bp

-576 samples

-Amplification of 24 microfluidic Fluidigm chips (65,296 PCRs!)

-12 tor the chloroplast and 12 for the nuclear genome

-Sequencing in Illumina MiSeq (~21 million 300 bp paired-end reads)
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Haploid or

Diploid I

lomozygote

Diploid Heterozygote

Phylogenomics talk: Wed. 4:30 pm.
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Neobartsia filiformis
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Neobartsia pedicularoides




Neobartsia pedicularoides
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Coalescent-based methods with allelic information

*BEAST

Bayesian Inference of Species Trees from Multilocus Data

Joseph Heled*' and Alexei ). Drummond’**

'Department of Computer Science, University of Auckland, New Zealand
?Bioinformatics Institute, University of Auckland, New Zealand

Allan Wilson Centre for Molecular Ecology and Evolution, University of Auckland, New Zealand
e ———— StseSanmssEtENEE———

MP-EST

A maximum pseudo-likelihood approach for

estimating species trees under the coalescent
model

Liang Liu"", Lili Yu?, Scott V Edwards®
B e ————eecsmsssmtmmEATT




Coalescent-based methods with allelic information

*BEAST

37.8 hours (~1.5 days) per million generation

MP-EST

Not possible to run, exceeds memory



Coalescent-based methods with allelic information

Reduced dataset - 3 individuals per species

*BEAST

3.5 hours per million generation

MP-EST

ca. one month to finish



Data without allelic information, ambiguity code instead

Species tree estimation - STAR
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Data without allelic information, ambiguity code instead

Species tree estimation - STAR
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Data without allelic information, ambiguity code instead
Traditional methods - Concatenated analysis

of cpDNA and nuclear loct ~50kb
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Data without allelic information, ambiguity code instead
Traditional methods - Concatenated analysis

of cpDNA and nuclear loct ~50kb




Data without allelic information, ambiguity code instead
Traditional methods - Concatenated analysis

of cpDNA and nuclear loct ~50kb

N. serrata

IN. filiformis

N. adenophylla




2 Species
A SC9
SCs8
Gray Zone SC6
(1 vs. 2 species) 3C5
SC4
SC3
SC2
o SC1
1 Species

De Queiroz, 2007



20,000 BP Present



#nextgenerationproblems
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