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Background

A landscape genomics approach to A)
biodiversity conservation

The California Conservation Genomics Project (CCGP)’

provides an extensive dataset of ~230 species sampled
across California.(Fig- TA) A major goal is to understand
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Results

Realized mutation load varies within and across CCGP species

Strongly deleterious mutations are often recessive and have a large fitness effect. Thus, the
number of homozygous variants at constrained sites estimates realized mutation load,® and can
be normalized by the number of highly conserved sites in each genome. This ratio varies across
species,(Fi9-3A) and reveals differences in load among populations of the same species.(Fig. 3B)
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Mutations occurring at evolutionarily constrained genomic sites are likely to have deleterious
effects.2 We compute PhyloP sequence conservation scores,* which don't rely on the availability
of gene annotations, and allow for calling deleterious variants in non-coding regions.(Fig. 2)
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Figure 3: For a truncated set of CCGP species, the ratio of homozygous deleterious variant sites over the set of all
conserved sites is shown, colored by A) taxonomic class and B) populations within species.

Interpreting mutation load metrics using the stickleback as an exemplar
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Table 1: Population history metrics.
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Figure 2: Computational workflow used to (1) generate a reference panel of genomes for each CCGP class, (2) Figure 4: Metrics of mutation load for G. aculeatus. Counts of A) homozygous deleterious mutations and B)
perform whole-genome alignment with Progressive Cactus, (3-5) compute PhyloP sequence conservation scores deleterious alleles per individual are shown, along with the ratio of deleterious (PhyloP = 2.841, determined by FDR
based on a neutral model of evolution from 4-fold degenerate sites, (6) repolarize variants called by the snpArcher correction) over neutral (PhyloP € [-0.1, 0.1]) variants for C) homozygous sites and D) all alleles. E) Inbreeding
workflow® based on the inferred ancestral state, and (7) call putative deleterious variants at conserved sites. coefficient (Froh) versus homozygous deleterious site counts. F) Rxy statistic between population pairs.

Discussion and Ongoing Work

Investigating broad-scale geographic and phylogenetic patterns in mutation load  , ’ B) . X C) e
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The next step of this project is to aggregate our mutation load results to address the following questions: $ e S . ‘ PR 2l
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1. Can the spatial pattern of mutation load in one species be predictive of load in another species? i ° "3 * N
2. How does the phylogenetic distance between species affect our ability to make such predictions? "}; : "zif > : 0
o'l %
We have begun to look for hotspots of mutation load in the landscape by ranking relative load within species % 'y 0.0
and their populations. For example, ranking the count of homozygous deleterious mutations within species of ° ks
fish shows a hotspot for southern inland fish populations.(Fig- 5A) Similarly, there is a hotspot around Yosemite ~,
for amphibians.(Fig- 58) Ranking within populations for reptiles shows a gradient of elevated load to the north, ‘\-’-m}.:
and elevated load in island lizard populations.(Fig- 5C) N 5 5
oy . . . . ©s E. Iticrinata
Reconciling the effect of population history on mutation load metrics
The ratio of deleterious to neutral sites(Fig- 4CD) js often used to evaluate the efficacy of selection within populations. However, non-equilibria Figure 5: The relative homozygous deleterious mutation

conditions can cause spurious signals of reduced selection.® For example, the inland stickleback population has a positive Tajima’s D indicating a
bottleneck, (Table 1) 5o jt's not likely to be experiencing true reduced selection efficacy. Despite this, we can still conclude that the inland population’s

counts are ranked within species for A) Actinopteri (fish)
and B) Amphibia, and ranked within species populations
for C) Lepidosauria (reptiles). Species contributing to

elevated realized mutation load is likely having a negative effect on its fitness. Keeping these limitations in mind will be important to understanding  hotspots are indicated.
how mutation load data can be used to make predictions about the future health of these populations.
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