
Sea Cucumbers & Structure Plots
Eve198

Week 7



Last Week’s HW
Q2: Q3:
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N=30-41 individuals per site, 24 sites total
N=717 individuals total

© Joel Sartore



Tested two hypotheses for spatial structure:

• Isolation by Distance 
(IBD) aka structure 
driven by distance

• Isolation by Resistance 
(IBR) aka structure 
driven by ocean 
circulation



Bioinformatic Pipeline:

Extracted DNA 
from tissue 

clips

RADseq via 
single end 

sequencing 
Fastqc

Adapters 
trimmed with 

cutadapt

libraries 
demultiplexed 
with STACKS

Aligned to reference 
genome of closely 

related sea cucumber 
species

Filtered data to include 
only SNPs shared 

between 
regions/individuals

Variant Call 
Format (VCF) file 

to interpret 
genetic data

converted VCF file with 
PLINK and PGDSPIDER 
for additional analyses

© Joel Sartore

https://marineomics.github.io/RADseq.html

https://marineomics.github.io/RADseq.html


How to get the data into a friendly format for 
population structure analyses: 

Read in 
VCF

Extract 
Genotypes

Merge with 
Metadata



What is population structure?
• Differences in allele/genotype 

frequencies between populations

• Genotypes share ancestry from 
some number (K) of ancestral 
populations

• No structure=little or no variation 
between populations

• What group are you= q-matrix

• Useful in identifying differences in 
ancestry between populations 

http://galleries.neaq.org/2016/06/sea-cucumbers-east-meets-west.html



What can result in population structure?



What can result in population structure:



What can result in population structure:
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Use allele frequencies to assign likely membership for each individual to each population

What can result in population structure:



Erickson et al. (2021): New approaches to species delimitation and population structure of anthozoans: Two case studies of octocorals using 
ultraconserved elements and exons 

© Marine Mammal Commission

Examples of population structure

Image from Wikimedia Commons

https://onlinelibrary.wiley.com/doi/epdf/10.1111/1755-0998.13241?saml_referrer
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1755-0998.13241?saml_referrer
https://commons.wikimedia.org/wiki/File:Alcyonium_coralloides_%28Pallas,_1766%29,_Eunicella_singularis_%28Esper,_1794%29.jpg


Examples of population structure

• Modeling genetic clusters/variation in samples by frequency of genotypes

• K= the number of clusters/groups within our dataset

Victoria, Canada Los Angeles, CA San Diego, CA

K=2 shown, but 
no structure 
between groups!

Armstrong et al., 2025 (preprint): Parallel polygenic urban adaptation despite high gene flow in a coastal marine invertebrate

https://www.biorxiv.org/content/10.1101/2025.10.03.680100v1.article-info


Examples of population structure

• Modeling genetic clusters/variation in samples by frequency of genotypes

• K= the number of clusters/groups within our dataset

Rose et al., 2020: Climate and Urbanization Drive Mosquito Preference for Humans

© Wikipedia

https://www.cell.com/current-biology/fulltext/S0960-9822(20)30978-7?referringSource=articleShare

