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Introduction Molecular Methods

Research Goals

• Resolve the early diversification within Fuchsia

• Evaluate the success of Deep Genome Skimming within 

Onagraceae systematics as an alternative to Target 

Enrichment

• Further explore the evolutionary relationships between 

Circaea and Fuchsia

Herbarium Sampling

References and Acknowledgements

Bioinformatic Analysis

Next Steps

Represent every 

section/clade

Sampling Aims:

Obtain highest quality 

leaf material

Captures diversity 

of genera

Expands on 

previous studies

• Species Sampled: 44

• 33 Fuchsia, 9 Circaea, 2 Huaya, 1 Megacorax (outgroups)

• Herbarium specimen from US National Herbarium

Sampling Breakdown:

Photo by James Di Loreto, Smithsonian Institution

Figure 3: Herbarium sheet of 

Fuchsia boliviana (Wood 

5205 US).

Figure 2: Researchers 

discussing herbarium sheets 

for sampling.

Fuchsia is the third largest genus in family Onagraceae, and the only 

genus with berries and biporate pollen. Species of Fuchsia range from 

Central and South America, with some species native to Hispaniola and the 

Pacific Islands (New Zealand and Tahiti)1.

Figure 1: Fuchsia molecular phylogeny from Berry et al. (2004) with 

range distribution, sectional divisions, and flower morphology. Dotted 

lines represent unresolved phylogenetic relationships1.

Molecular analyses 

have shown that Fuchsia 

and the widespread 

circumboreal genus, 

Circaea, are sister 

genera2 and have 

confirmed the character-

based sectional groups 

within Fuchsia. These 

analyses, however, have 

lacked the resolution and 

sampling depth to 

determine early 

evolutionary history, 

biogeographical 

diversification, and the 

inter-sectional 

relationships of the 

genus1, leaving many 

unanswered questions 

regarding Fuchsia’s 

origins. 

Figure 4: Fuchsia caucana in Nario, 

Colombia (Berry 3252 MO). Photo by Paul 

E. Berry, University of Michigan.

• Finish collecting molecular data.

• 28 samples extracted and 

sequenced with 16 remaining.

• Conduct bioinformatic analysis and 

create phylogenetic trees.

• Map morphological data, 

biogeographic data, and fossil 

record data to phylogenetic results.

• Expand sampling effort of Circaea 

to build upon previous analyses.
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Genome Trimming and Quality Control

Figure created using Biorender.

FastP3 is used to removed adapters 

and low-quality reads from the 

whole genome reads..

Genome Assembly and Alignment

The plastome is assembled (de novo 

and reference mapped) using 

GetOrganelle4. Low copy nuclear 

genes are assembled via target 

reference mapping to ~300 loci using 

HybPiper6. Genomes are aligned using 

and MAFFT5. 

Image courtesy of Department of Botany 

Collections Database, Smithsonian 

Institution

Tree Construction

Phylogenetic trees are generated 

using ASTRAL7 and RAxML8. 

Biogeographical data mapped 

using BioGeoBears9.
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Quantification

Assess DNA quality 

using Qubit HS 

Fluorimetry and gel 

electrophoresis 

Genomic DNA 

Extraction

Using a modified SDS 

method

Sequencing

Genomic DNA is 

sequenced using 

NovaSeq X Plus Paired 

End150-25b

Library Preparation

Sequencing libraries created 

with Kapa Hyper Prep Kit 

and iTru Dual Indexes
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