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EXposue Predictive distribution modelling

Species distribution modelling (SDM) under current and
future conditions to estimate geographic range changes
Worldclim2/CHELSA, Biomod2

Population vulnerability

SDM dissimilarity \
Comparison between current and future habitat suitability
to quantify magnitude of predicted change

pf
Identify adaptive SNPs under selection and assess spatial
distribution of local adaptations and genomic offset
LFMM, RDA, genomic offset

Neutral sensitivity
Estimate neutral (non-adaptive) genetic diversity Plink

Landscape barriers

£ Predictive landscape genetics )
s Predict population connectivity based on parameterized

8§ resistance costs of landscape

Circuitscape, Julia

Vulnerability calculated for each
population with data

Identify populations
under threat from ——@
global change
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INPUTS ANALYSES OUTPUTS

Input files required by the user to Data folder, scripts and R_functions interact with Params.tsv file to perform analyses Outputs per species created when running the toolbox, all processes logged and
run LotE for a given species (map_data already contains the relevant shapefiles when downloaded with LotE) summary PDF of all plots and information created for evaluation
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5 31506 7.0 P
X Species_binomial
Sample Species_binomial_samples.csv og_files
in .csv format
Species_binomial D
map_data Species_binomial.log

ne_50m_admin_0_countries.shx
ne_50m_admin_0_countries.cpg
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! © (see Methods for details) vl
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!
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1

1

1
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|

1

'

'
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ne_50m_admin_0_countries.dbf Species_binomial 3
ne_50m_admin_0_countries.prj Exposure
.map
D ) N Scripts and functions use ] Sensitivity
ape o fi s [ | aciwstble parameters from 3 ; | Popuition vuinerabity
un 4611 0 816 this file for each analysis (see !
D .ped Params.tsv | Table $1) Vot = _Mamlve_sensmvny O
1 wlel T T C C i il i
BEED wn gl i I adaptive sensitivity, and
: :. :::: E E 'Z' E CIlCe Landscape_barriers landscape barriers metrics are
Species_binomial B combined to generate final
PLINK files (.map, .ped) »| Species_binomial.map Y, population vulnerability index

run_life_on_the_edge.sh wrapper h \
script to loop across species and/or 3 i Final_summary.pdf
parameter combinations } ! (e.g. see Appendix $2) L=

Species_binomial.ped

Downloaded from
Worldclim2 or CHELSA
(see Methods)

Input imputed genotype data if
required (.csv, .geno, .Ifmm, .raw)
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(seeTable S1 for details)

LotE calculates metrics for each sampled population with georeferenced genomic data to quantify ‘Exposure’, ‘Neutral
sensitivity’, ‘Adaptive sensitivity’ and ‘Landscape barriers’ based on the analytical outputs generated by the toolbox. These
metrics are then combined to calculate a final ‘Population vulnerability’ metric per population (see Table S1). Calculations
are as follows:

Exposure is calculated for each environmental predictor and the SDM based on the scaled environmental dissimilarity
(between 1 and 10) for sampled populations in current and future environmental conditions. Scaling of dissimilarities for
environmental predictors and SDMs are defined in the params file (see Table S1). To create the overall Exposure metric,
default behaviour is to take the mean of the metrics for each of your environmental predictors and the SDM as in the
equation below, though this can be modified using the ‘exposure rule’ variable in the params file (see Table S1):

Exposure = scaled SDM_ dissimilarity

Neutral sensitivity is calculated based on the neutral nucleotide diversity (IT) per population (after masking out the
adaptive SNPs identified by GEAs). Populations are assigned a neutral sensitivity value by subtracting the neutral
nucleotide diversity from 1 (i.e. so neutral sensitivity is low if nucleotide is high, and vice versa):

Neutral sensitivity = 1— nucleotide diversity

Adaptive sensitivity is calculated based genomic offset calculated per population using the params option ‘genomic
offset_thresholds’ to assign a score between 1 and 10. If genomic offset is low, adaptive sensitivity will be lower, and
vice versa:

Adaptive sensitivity = scaled genomic offset

Landscape barriers is calculated by evaluating the circuitscape connectivity analyses and taking the mean connectivity
for each population to all neighbouring populations within the radius a defined dispersal distance
(max_dispersal distance km):

Landscape barriers = X population connectivity within defined radius

number of populations within defined radius

Population vulnerability is calculated as the mean of ‘Exposure’, ‘Neutral sensitivity’, ‘Adaptive sensitivity’ and
‘Landscape barriers’ by default, though this can be modified using the ‘vulnerability rule’ variable in the params file (see
Table S1):

Population vulnerability =  Exposure + Neutral sensitivity + Adaptive sensitivity + Landscape barriers
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