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Next Steps

Thanks to The Massachusetts State Grange, United States Dept. of Agriculture, National Institute of Food and Agriculture, 
NOAA, NOAA-PIFSC Marine Turtle Biology and Assessment Program for the generous funding and the extensive network of 
collaborators who have provided support for this research. Also, thanks to the CAFE Scholars program, the Komoroske lab for 
support and helpful discussions. A special thanks to the National Science Foundation for funding this research.

    
We will map the sequenced reads onto the Chelonia mydas reference genome. Any PCR duplicates in the aligned reads will be removed, ensuring read depths are accurate and alleles are not overrepresented. The data will be prepared for input into the related R package, with a 
focus on quantifying the relatedness levels among adult individuals nesting in the same area and validating parent-offspring assignments. We hope that these data will also benefit the conservation management teams that we work with by providing information for ongoing 
population viability analyses.

The Hawaiian green sea turtle (Chelonia mydas), listed as a threatened species under the Endangered Species Act, faces risks from climate change due 
to its temperature-based sex determination (TSD) and nesting behaviors. TSD is the process by which the sex of sea turtle hatchlings is determined, 
where nest conditions during incubation influence hatchling biology, including sex ratios. Since temperature variations alter sex ratios, assessing the 
population's genetic makeup is essential for future conservation efforts. Studying relatedness among adults on the same nesting beach in a season 
informs inbreeding risks that can harm genetic diversity and the population's overall health. This pilot investigation will provide insights into the 
Hawaiian sea turtles' genetic relationships amidst changing environmental conditions.

1. Can we determine the relatedness of adult 
turtles utilizing the same nesting beach in 
one season?

2. Can we correctly assign offspring to known 
mothers?

Figure 1:  
A: A geographical representation of the Hawaiian islands1 .
B: A visual representation illustrating the estimated distribution of nesting sites for green sea turtles. The color gradient of each point 
corresponds to the estimated number of female nesters in the region of French Frigate Shoals, the collection area of the samples. Over 90% of 
the population's nesting activity is concentrated at the French Frigate Shoals location2.

Methodology

Sampling & Extraction
Library Design Data Analysis

• Skin tissue samples were collected 
from the primary nesting habitat in 
French Frigate Shoals in one nesting 
season.

• DNA extraction was performed on the 
samples using a NucleoMag bead 
isolation protocol.

• DNA quantification was conducted 
using both the Qubit fluorometer and 
the Agilent Fragment Analyzer.

• Two RAD libraries were created, 
utilizing 150 base pair end reads.

• The first library consisted of 96 
samples, encompassing both adult 
and juvenile individuals collected 
from various locations across the 
Hawaiian Islands.

• The second library comprised an 
additional 96 samples, specifically 
including mother-offspring pairs for 
conducting parentage assignment 
tests.

• Employed an existing custom script3 
for demultiplexing the genomic 
reads.

• Generated summary statistics of 
sequenced data to quality check raw 
data

• Follow the proposed data analysis 
pipeline 
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Proposed Data Analysis Pipeline

Map to reference genome
Chelonia mydas 

Remove PCR Duplicates

Estimate coverage in the regions 
associated with RAD cut sites for 

each sample

Genotyping to obtain a genetic 
profile for each individual

FreeBayes

Estimate Pairwise relatedness 
through generated simulations of 

individuals  with known relatedness 
(parent-offspring)

Determine confidence intervals and 
inbreeding coefficients

Reference Genome

Individual Genome

Figure 2: Mean Quality Score Distribution plot4 illustrating the average Phred 
quality scores for each base position across all reads in the sequencing dataset. 
The x-axis represents the position in base pairs along the sequenced reads. 
The y-axis represents the Phred quality scores, which indicate logarithmic 
probability of base call accuracy.

Results

Figure 3: A scatterplot depicting the quality of raw RAD-Seq data. The x-axis 
represents a range of input DNA concentrations, measured in ng/μL. The y-axis 
displays the number of sequencing reads generated for the corresponding input 
concentration. There is no discernible pattern in the number of sequencing 
reads across the various input concentrations.

N
um

be
r o

f S
eq

ue
nc

in
g 

Re
ad

s

Concentration (ng/ μL)


