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Supplementary Materials and Methods

Multipopulation framework

DNA sample and phenotypic data collection from wild populations

During the summer of 2016 and 2019, we sampled 14 P. siculus populations (13 insular and one
mainland) from the Croatian coast of Adriatic Sea, including Pod Kopiste and Pod Mrcaru (Figs.
1, S1 and S2). Lizards were caught using a pole with a noose or by hand, sexed and weighed
with a spring balance scale (Pesola). Body and head measurements for each individual were
taken in situ with a digital caliper (Powerfix Profi+; accuracy limit of 0.01 mm). In addition, we
measured bite force using a Kistler force transducer set in a custom-built holder and connected to
a Kistler charge amplifier. Bite force was measured 5 times and the highest recorded value was
multiplied by 0.67 to correct for lever arms. In total, 14 phenotypic measurements were obtained
for 421 individuals (201 females and 220 males) (Table S1). Finally, the tail tip was clipped and
stored in 96% ethanol before releasing the lizards back into their natural habitat.
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Figure S1. Island of Pod Mr¢aru.

Figure S2. Island of Pod Kopiste.



Table S1. Phenotypic measurements performed in situ on wild populations.

Code Measurement Description

BHgth body height measured at the highest part of the body (mm)

BiteF bite force maximum bite force from five measurements * 0.67 to compensate
lever arms (n)

BMs body mass scale accuracy limit of 0.1 mg

BWdth  body width measured in the widest part of the body (mm)

FLLgh  front limb length  added length of left front limb humerus, radius, metatarsus, and 3™
front toe (mm)

HHgth  head height measured behind the orbits at the tallest part of the head (mm)

HLgth head length distance from the extreme of the upper jaw to the back of the parietal
bone (mm)

HLLgh hind limb length  added length of left rear limb humerus, radius, metatarsus, and 4™ hind
toe (mm)

HWdth  head width measured approximately at the level of the jugal bones at the widest

part of the head (mm)
ILLgh inter limb length  distance between the point of insertion of left front and hind limbs

LwJaL.  lower jaw length  distance from the anterior tip of the lower jaw to the back of the
retroarticular process (near the posterior edge of the ear opening) (mm)

LwJaO lower jaw out- distance from the anterior tip of the lower jaw to the posterior edge of
lever the quadrate (near the anterior edge of the ear opening) (mm)
SnLgh snout length distance from the anterior tip of the lower jaw to the posterior edge of
the jugal (mm)
SVLgh  snout-vent length  distance from the tip of the snout to the posterior edge of the anal scale
(mm)

Ecological variables

We obtained a set of environmental variables for each sampled site from a historical climate
(1970-2000) dataset available in WorldClim (Fick, 2017). The dataset was chosen because of the
high resolution available (30 seconds; ~1 km?), which was critical due to the small area of some
the sampled islets (Table S2). We extracted over 18 environmental variables related to climate
for each island using QGIS (QGIS Development Team, 2015) — however, after analyzing their
correlation and relevance, we retained only 6 of them for subsequent analyses: mean annual
temperature, maximum temperature of the warmest month, minimum temperature of the coldest
month, mean annual precipitation, mean annual solar radiation, and mean annual wind speed.
Using QGIS we additionally calculated minimum distance to the nearest large island or to the
mainland. We also obtained the area of each sampled island from the previous surveys of
Croatian coast (Drenovec, 2012; Dupla¢i¢ Leder, Ujevié, & Cala, 2004). For the population
sampled on mainland (ST; Split) we set area to an extremely high value (10,000,000) to better
reflect its mainland status in comparison with the limited areas of the islands. We considered
area and distance to the nearest large island as ecological variables because they largely
determine the abiotic and biotic conditions on the islands, and directly affect predator abundance,
as well as the probability of invasion, anthropological influence, and/or flora dispersal.

We standardized all eight ecological variables (Table S2) to zero mean and unit variance. To
account for correlation among environmental factors, we further performed a principal
component analysis (PCA) on standardized variables. Environmental data for 12 sites was used



for genotype-environment association (Fig. S3), and environmental data for 14 sites/populations
was used for RDA (Fig. S4). We used the scores from first 5 principal components which
explained more than 99.6% variance as environmental input for subsequent genotype-phenotype-
environment analyses. We modeled geographic variation among populations using distance-
based Moran's eigenvector maps (dbMEMs), a spatial eigenfunction method that decomposes
physical distances into a new set of independent variables appropriate for subsequent RDA
analyses. Raw geographic latitude and longitude values were transformed to Cartesian
coordinates, and dbMEMs variables were obtained through a Euclidian distance matrix using R
packages SoDA (Chambers, 2013) and adespatial (Dray et al., 2020). Only positive Moran's
eigenvectors (first two dbMEMs) were retained for subsequent analyses.

Table S2. Ecological variables obtained for all sampled P. siculus populations.

Code Description Source
TemperatureMean mean annual temperature (°C) Worldclim (BIO1)
TemperatureMax maximum temperature of the Wordclim (BIOS)
warmest month (°C)
TemperatureMin minimum temperature of the Wordclim (BIO6)
coldest month (°C)
PrecipitationMean mean annual precipitation (mm) calculated from Worldclim monthly
averages
SolarRadiationMean annual mean solar radiation (k] ~ calculated from Worldclim monthly
m? day™) averages
WindSpeedMean annual mean wind speed (ms™')  calculated from Worldclim monthly
averages
Area island surface area (m?) (Drenovec, 2012; Duplaci¢ Leder et
al., 2004)

DistanceToLargelsland minimum distance to the nearest calculated in QGIS
large island or to mainland (m)
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Figure S3. Results from principal component analysis (PCA) on standardized ecological variables for 12 wild P. siculus populations
(excluding PK and PM) used in genotype-environment association analysis: A) proportion of explained variance for all 8 principal
components, and B) biplots showing loadings of each ecological variable to first five principal components.
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used in redundancy analysis: A) proportion of explained variance for all 8 principal components, and B) biplots showing loadings of

each ecological variable to first five principal components.



Floristic and vegetation survey of Pod KopiSte and Pod Mr¢aru islands

To better characterize ecological divergence of habitats on two focal islands, floristic and
vegetational survey was conducted in May 2017. Habitats on both islands are opened i.e.
without forest or macchia. Ongoing presence of app. 10 sheep on Pod Kopiste and sporadic
presence of 1-2 goats on Pod Mrcaru affects the vegetational succession on both islands.
Presence of herbivores and gull colonies causes permanent inflow of nutrients, especially
nitrates. Vegetation was surveyed using the standard Braun-Blanquet method. Plots for the
vegetation surveys were chosen to be representative for the present habitat types and a 50 m?
plot positioned in each habitat type (two plots on Pod Kopiste, one on Pod Mrcaru). For each
plant that was observed on the plot the area cover percentage was determined using the Braun-
Blanquet scale of 9 categories (Table S3) (Mueller-Dombois & Ellenberg, 1974).

Table S3. Braun-Blanquet vegetation survey categories for determination of area covered
with each plant species.

Category  Description

T Individual plant on the plot, (species also scares on the surrounding area)
+ 2 - 5 individuals on the plot, coverage < 5%
1 6 - 50 individuals on the plot, coverage < 5%
2m > 50 individuals on the plot, coverage < 5%
2a coverage 5 - 15%, regardless on number of individuals
2b coverage 16 - 25%, regardless on number of individuals
3 coverage 26 - 50%, regardless on number of individuals

coverage 51 - 75%, regardless on number of individuals

coverage 76 - 100%, regardless on number of individuals

Invertebrate availability on islands KopisSte, Pod PopiSte and Ppd Mrcaru

Invertebrate availability was censused in June of 2004 and April of 2006 on three islands (Pod
Kopiste, Pod Mrcaru and Kopiste) using timed sweep netting (40 samples of one minute of
vigorously sampling the vegetation on the island including all vegetation types) and by setting
20 pitfalls of 15 cm in diameter and 10 cm of depth filled with Scm of a water and
formaldehyde solution with some soap. Pitfalls were left for 48 hours. Contents of sweep
netting were transferred to plastic bags, frozen, sorted and preserved in a 5% aqueous
formaldehyde solution. All invertebrates were sorted to the taxonomical level of order (or
family), counted and weighed using a precision balance (+/- 0.0001mg).



Phenotype-environment associations

We partitioned the phenotypic variance between ecological and geographical components
using a redundancy analysis (RDA) implemented in R package vegan (Oksanen et al., 2019).
RDA is a constrained linear ordination method in which multiple regressions are fitted
between response (individual genotype) and explanatory variables (environment). PCA is
then performed on the fitted values to extract the RDA axes, which represent linear
combinations of explanatory variables that best explain the variation in the response matrix.
Phenotypic measurements collected for 421 individuals (201 females and 220 males) from 14
wild P. siculus populations (Fig. 1, Table S1) were logio-transformed and size corrected by
linear regression of each variable against the snout-vent length (SVLgh). To account for the
sexual dimorphism of the species, regressions were calculated independently for each sex. All
phenotypic variables were further standardized to zero mean and unit variance.

To avoid using collinear variables that could lead to overrepresentation, a principal
component analysis (PCA) was implemented on both phenotypic and ecological variables
using prcomp() function from R package stats (R Core Team, 2017). First five principal
components from PCA of phenotypic variables (explaining 75% or more of the total variance)
were selected as RDA response matrix, and first five principal components from the PCA of
ecological variables (explaining more than 99.6% of variance; Fig. S4) were selected as RDA
ecological explanatory matrix. Finally, first two dbMEMs were used as RDA geographical
explanatory matrix.

We performed the RDA separately for male and female individuals. Three different types of
RDA analyses were performed using functions available in R package vegan v.2.5.6
(Oksanen et al., 2019): full RDA analysis with both ecological and geographical data as
explanatory variables, partial RDA analysis with ecology as explanatory and dbMEMs as
conditioning variables, and partial RDA with dbMEMs as explanatory and ecological data as
conditioning variables. Variance partitioning between ecological and/or spatial distance
components was based on adjusted R? values from the respective RDA analyses and varpart()
function from the vegan package. Significance of the models and marginal effects of
explanatory variables were tested using ANOVA permutation test for constrained
correspondence analysis with 999 replicates.

P. siculus genome assembly

We extracted the DNA for the genome assembly from a female P. siculus individual sampled
on Pod Mr¢aru in 2017. The individual was anesthetized with 5% isoflurane, and a small cut
made on the ventral surface of its body to expose the heart. We nicked the heart with a pair of
small scissors and submerged the lizard in a 50 mL conical tube filled with cold 0.9X saline
sodium citrate buffer (SSC, Sigma-Aldrich), allowing the heart to pump the circulating blood
into the collection tube. Once we collected the blood, lizard was removed from the tube, the
tube capped and centrifuged at 4°C, 1500 RPM for 9 min. We decanted most of the
supernatant, leaving only around ~3.5 mL of liquid in the tube, and resuspended the blood
cells in the remaining supernatant by vortexing. We then added 12 mL of lysis buffer (1%
SDS, 20 mM EDTA, 100 mM NaCl, 20 mM Tris; pH 7.5-8.0) and mixed the contents
carefully by inverting the tube. We added 0,003g of proteinase K to the suspension to achieve
a final concentration of 200 ug mL™!, and incubated the mixture for 20 minutes at 55°C and
then overnight at 30°C. The next day, we added 3.75 mL of 10M ammonium acetate
(NH40AC) to the tube, and mixed thoroughly by inverting. We followed this by adding 9 mL
of isopropanol and mixing the tube again. The resulting condensed DNA was spooled on a
clean Pasteur pipet (which was previously flamed to close the ends), and scraped into a clean



15 mL conical tube filled with 10 mL of 70% ethanol. The DNA was allowed to agitate for
two hours, after which we decanted the ethanol and let the pellet dry completely. DNA was
resuspended in 1 mL of TE buffer (Tris-EDTA; pH 8.0) overnight at room temperature.
Extracted DNA was stored at -20 °C.

The P. siculus genome was assembled de novo using 10X Genomics linked-reads technology.
After DNA extraction pulse field electrophoresis confirmed high molecular weight DNA
fragment sizes (>50kb) were present. Sequencing libraries were generated using the 10X
Genomics Chromium Library Preparation, and traces were verified using Fragment
AnalyzerTM. Libraries were sequenced on an Illumina HiSeq 4000 sequencer. Illumina BCL
files were converted to FASTQ files using supernova mkfastq v.2.0.0 (Weisenfeld, Kumar,
Shah, Church, & Jaffe, 2017), and genomes were assembled using supernova run v.2.0.0
(Weisenfeld et al., 2017). A total of 614.05 million reads were provided as input, with mean
read length of 138.5 bases, raw coverage of 59.68 X and mean molecule size was 60.71 kb.
The output had 1170 scaffolds larger than 10 kb, a N50 contig size of 75.56 kb, a N50
scaffold size of 37.45 Mb and only 3.57% of bases in the assembly were in scaffolds smaller
than 10 kb. Total assembly size in scaffolds larger than 10 kb was 1.33 Gb. Fasta files in the
ph format were generated with supernova mkoutput v.2.0.1 (Weisenfeld et al., 2017).

We used BUSCO v.3.0.2 (Simao, Waterhouse, loannidis, Kriventseva, & Zdobnov, 2015) to
evaluate the completeness of our genome assembly. BUSCO searches for a list of conserved
single copy ortholog genes that would be expected to be found in any tetrapod genome. We
used the tetrapoda odb9 gene dataset and found a high level of genome completeness: 93.7%
complete BUSCOs (with 92.4% single-copy BUSCOs and 1.3% duplicated), 3.5%
fragmented BUSCOs and 2.8% missing BUSCOs.

To remove any scaffolds with possible contaminants, we ran BLAST (Altschul, Gish, Miller,
Myers, & Lipman, 1990) with all assembly scaffolds as queries against the NCBI database.
We used parameters -max_hsps 1 -max_target seqs 3 and output results in tabular format (-
outfmt 6) including taxon IDs. R package taxonomizr (Sherrill-Mix, 2021) was used to assign
taxonomy to each alignment hit. We removed from the final assembly all scaffolds that did
not find a BLAST hit to Squamata. In total, 175112 scaffolds were removed, adding up to
70.75 Mb. Of those, 170218 scaffolds (46 Mb) did not have any blast hits and are probably
composed of repetitive sequences. We further removed 1533 scaffolds whose sequences were
composed only of Ns, probably due to some error in the supernova pipeline. After these
filters, the genome was reduced from 209378 scaffolds to 32733 scaffolds, but only lost 70
Mb out of 1.5 Gb.

Genotyping by sequencing (GBS) library preparation and sequencing

A total of 370 DNA samples (18-47 per population) from 14 wild P. siculus populations
sampled in 2016 and 2019, and 235 additional samples from lizards collected in the 2017-
2018 from Pod Kopiste and Pod Mrc¢aru and used in the common garden experiment
(including the F1 crosses), were processed in the laboratory for population genomic analyses.
Approximately 15mg of sampled tail tissue was flash frozen in liquid nitrogen to improve
mechanical disruption and extraction efficiency, and then minced with scissors. Genomic
DNA was extracted with commercial kits (Sigma Aldrich-GenElute Mammalian Genomic
DNA Miniprep Kit), using the provided protocol. The quality and quantity of extracted DNA
was checked by agarose electrophoresis and spectrophotometric measurement on a Nanodrop
(NanoDrop 2000c Thermo Scientific). Extracted DNA was preserved at -20 °C.

GBS sequencing libraries were prepared according to customized protocols published in 2012
(Parchman et al., 2012; Peterson, Weber, Kay, Fisher, & Hoekstra, 2012), which were



adapted for pair-end sequencing. Seven pl (150-550 ng) of extracted genomic DNA was first
digested by incubation at 37 °C for 8 hours with 3 pl of reaction mix containing 1.15 pl of
10X T4 buffer, 0.25 pl of nuclease free water (nfH20), 0.6 pl of 1 M NaCl, 0.6 pl of1 mg/mL
BSA, and 0.28 pl of EcoR1 and 0.12 pl Msel restriction endonuclease enzymes (New
England BioLabs). Second, custom made EcoR1 adaptors containing 8-10 bp long barcodes
that differed by a minimum of 4 bases, and a Y-shaped Msel adaptor (Table S4), were ligated
on the digested DNA. In order to get the annealed, double-stranded adaptors, 100 uM stocks
of single-stranded oligonucleotides were first mixed with nfH20, heated to 95 °C for 5
minutes and slowly cooled down to room temperature. Digestion product was then incubated
at 16 °C for 6 hours with 2.4 pl of ligation mix containing 1 pl of each adaptor working stock
(EcoR1 final concentration 1 uM and Msel final concentration 10 uM), 0.072 ul of nfH20,
0.1 pl of 10X T4 buffer, 0.05 pl of 1M NacCl, 0.05 pl of 1 mg/mL BSA, and 0.1675 pl of 400
U/ul T4 DNA ligase (New England BioLabs). Lastly, the digestion-ligation products were
diluted up to 100 pL with 0.1X TE, and 4 pl of diluted product amplified in a 20.15 pl
reaction containing 4 ul of 5x Iproof buffer, 9.67 ul of nfH20, 0.4 pl of 50 mM MgCl2, 0.4 ul
of 10 mM dNTP, 0.15 pl of DMSO, 1.33 ul of primer working stock (2.5 uM of each Illumina
PCR compatible primer; Table S4), and 0.2 pl of 2 U/ul iProof Polymerase (Bio-Rad). PCR
conditions included 98 °C for 30 s, followed by 16 PCR cycles (98 °C for 20 s; 60 °C for 30
s; 72 °C for 40 s) and a final extension at 72 °C for 10 min. The quality of PCR products was
checked on agarose gel, after which the samples were pooled together to be sequenced per
lane.

The prepared libraries were sent to the BGI sequencing company in Hong-Kong for further
processing. BGI provided services of library quality control (using Agilent 2100 Bioanalyzer
and Real-time Quantitative PCR), gel size selection of DNA fragments from 250 to 450 bp,
and 150 bp pair-end GBS sequencing on Illumina HiSeq X Ten platform with 40% PhiX. The
company also provided services of initial quality control, de-phixing and demultiplexing of
obtained reads. Obtained data were delivered in FASTQ format.

Table S4. Sequences of adaptors and primers used in the library preparations. Barcodes
imbedded in EcoR1 adaptor are marked with red X. The asterisks between the first three bases
in PCR1 primer mark phosphothiolate modifications.

Oligo name 5 Sequence 3

EcoR1_1 AATTGXXXXXXXXXAGATCGGAAGAGCGTCGTGTAGGGAAAGAGTGT
EcoR1_2 CTCTTTCCCTACACGACGCTCTTCCGATCTXXXXXXXXXC

Msel_1 GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT

Msel_2 TAAGATCGGAAGAGCGAGAACAA

PCR1 A*A*TGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATCT
PCR2 CAAGCAGAAGACGGCATACGAGATCGTGATGTGACTGGAGTTCAGACGTGTGC

Quality control and variant detection

Raw reads ranged in length from 98 to 150 bp. All raw reads were checked, trimmed of
residual adaptor and/or barcode contamination, and standardized to 98 bp for forward reads
and 100 bp length for reverse reads using custom made Perl scripts. Reads with uncalled
bases and/or cut sites containing more than one mismatch were removed, and those with an
average Phred quality score bellow 20 were discarded (default sliding window size of 0.15)
using process_radtags program in Stacks v.2.2 (Catchen, Hohenlohe, Bassham, Amores, &
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Cresko, 2013; Rochette, Rivera-Coldén, & Catchen, 2019). Raw and processed read quality
was checked using FastQC v.0.11.8 (Andrews, Krueger, Seconds-Pichon, Biggins, &
Wingett, 2010) and MultiQC v.1.0 software (Ewels, Magnusson, Lundin, & Kéller, 2016).
We mapped filtered reads on the assembled P. siculus reference genome using Bowtie2
software, a short read aligner program that enables alignment of large sets of short DNA
sequence reads to large genomes (Langmead & Salzberg, 2012). Reference genome was first
indexed, and reads then mapped to it using the end-to-end alignment mode. Aligned reads
were transformed to BAM format using Samtools v.1.9 (Li et al., 2009).

Variant sites were called following the ref map pipeline from Stacks v.2.53 (Catchen et al.,
2013; Rochette et al., 2019). Stacks gstacks was run using a maximum-likelihood
,marukilow* model which accounts for statistical uncertainties associated with sequencing
errors during variant (alpha threshold = 0.01) and genotype (alpha threshold = 0.05) calling.
Default settings were applied for all other gstacks parameters, apart for the minimum mapping
quality to consider a read, which was set to more conservative value of 20. Stacks populations
was used to filter single nucleotide polymorphisms (SNPs) according to population-wise
parameters: minimum allele frequency was set to 0.05; minimum ratio of individuals in a
population in which a locus must be present in order to process was set to 0.6; minimum
number of populations a locus must be present in order to process that locus was set equal to
the number of populations (no missing populations allowed); ratio of individuals across
populations in which a locus must be present in order to process that locus was set to 0.7;
maximum observed heterozygosity required to process a nucleotide site at a locus was set to
0.6; and SNP calling restricted to only the first SNP found on locus.

Variant call format (VCF) file produced by populations program was checked using custom
made Perl script in order to identify samples containing more than 25% of missing values.
The Stacks ref map pipeline was then repeated using the same parameters specified above,
but excluding 14 samples that did not pass the missing values threshold. This ensured that
SNPs included in the final dataset were called only for the high quality samples. The final
VCF file was filtered using custom made Perl scripts in several steps to reduce the number of
missing values. First, we filtered out variant sites with mean coverage depth lower than 4X
and larger than 20X. Second, we removed loci with more than 25% of missing data and then
imputed population’s most frequent known genotype for any remaining missing values (if two
or more genotypes present in the population had the same highest frequency, one was
assigned at random). The median percentage of loci imputed in each sample was 4.75% in the
full dataset (585 individuals, 39905 SNPs) and 5.22 % in PKPM dataset (219 individuals,
12381 SNPs). For 116 “PKPM outlier” loci, median percentage of loci imputed in each
sample was 7.76% both in the full dataset and in the PK-PM dataset. Per sample missing rate
for 116 “PKPM outlier” loci thus followed the missing rate across all loci in individuals in
both the full dataset (adjusted R? = 0.654, p value = < 2.2e-16) and in PK-PM dataset
(adjusted R? = 0.895, p value = < 2.2¢-16). Before proceeding with any further analyses we
additionally performed a principal component analysis (PCA) on allele frequencies using R
package adegenet (T Jombart, 2008). We examined the PCA scatterplots and further removed
six additional outlier samples from subsequent analysis. The final datasets consisted of 39905
SNPs genotyped across 585 P. siculus individuals, of which 12381 were polymorphic in Pod
Mrcaru and Pod Kopiste populations sampled across three years (Table S5).

PGDSpider v.2.1.1.5 (Lischer & Excoffier, 2012) was used to convert genotype datasets from
VCF format to all other program-specific input files, apart from conversion of Bayscan/Geste
format to BayPass file format, for which Python script geste2baypass.py was used (available
at: https://github.com/CoBiG2/RAD_Tools /blob/master/geste2baypass.py).
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Table S5. Codes, island area, year sampled and the number of samples for P. siculus
populations used in genomic analyses (total 585 individuals). Asterisk marks the population
sampled from the mainland.

Code Origin Area (m?) Year sampled Sag:gles
RK Rakita 4001 2019 25
OB Obrovanj 40002 2019 25
vC Visovac 17376 2019 25
DU Veliki Dupini¢ 16075 2019 25
oS Ostrica 20648 2019 25
KL Kluda 78407 2019 22
ST* Split 10000000 2016 18
PJ Pijavica 11037 2016 20
PG Palagruza 26510 2016 20
SC Susac 4025460 2016 19
BJ Bijelac 5530 2016 20
KP Kopiste 738726 2016 30
PK16 Pod Kopiste 35835 2016 40
PK17 Pod Kopiste 2017 46
PK18 Pod Kopiste 2018 24
PM16 Pod Mr¢aru 13514 2016 42
PM17 Pod Mr¢aru 2017 33
PM18 Pod Mrcaru 2018 34
PKPK PKJ —PKQ F1 NA crossing experiment 2017+2018 25
PKPM PKJ —PMQ F1 NA crossing experiment 2017+2018 18
PMPK PMJ - PK? F1 NA crossing experiment 2017+2018 29
PMPM PMJ - PMQ F1 NA crossing experiment 2017+2018 20

Genomic diversity and population divergence

Before proceeding with the analysis of genomic diversity and divergence in wild populations,
we filtered the full genomic dataset (585 individuals, 39905 SNPs), and removed loci in
linkage disequilibrium (LD) and out of Hardy-Weinberg equilibrium (HWe). LD was
determined by employing a sliding window method implemented in Plink v1.9 (Purcell et al.,
2007), using the indep-pairwise command with a window size of 50 SNPs, step size of 5, and
r? threshold of 0.5. With this method, 18829 SNPs in LD (r? < 0.5) were removed from the
full genomic dataset. Next, we performed a HWe test using R packages pegas (Paradis, 2010)
and dartR (Gruber, Unmack, Berry, & Georges, 2018), with 99 replicates for each population.
Only 2 loci significantly out of HWe (p < 0.05) in 60% or more of populations were removed,
resulting in dataset consisting of 21074 SNPs (of which 9740 SNPs were polymorphic in Pod
Kopiste and Pod Mrcaru populations sampled across three years).

For estimation of genomic diversity indices and effective population size, the dataset was
further randomly subsampled to a maximum of 19 samples per population using custom-made
Perl script.

We inferred genetic diversity in all analyzed populations by estimating allelic richness (Ar),
and observed and expected heterozygosity (Ho and He respectively), using the R package
diveRsity (Keenan, Mcginnity, Cross, Crozier, & Prodohl, 2013) with 999 bootstrap replicates
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to infer Ar confidence intervals. We further computed per locus nucleotide diversity (7) using
VCFtools (Danecek et al., 2011) software, and then averaged the per locus values in R (R
Core Team, 2017) to obtain mean population « value. The inbreeding coefficient (Fis) was
estimated using Arlequin software (Excoffier & Lischer, 2010) with 1023 permutations.
Effective population size (Ng) for each sampled site was calculated using the LD method with
random mating in NeEstimator v.2.1 (Do et al., 2014). Singleton loci were excluded from
analysis. Ng was calculated as arithmetic mean and standard deviation of three random
subsets of 19 individuals per population. Average N estimates for the F1 from the crossing
experiment were compared with the average number of parents for each of the three random
subsets.

We determined genomic distances between all pairs of 14 wild populations sampled in 2016
and 2019 by calculating pair-wise Fsr index, using R package StAMPP (Pembleton, Cogan, &
Forster, 2013) with 9999 bootstrap iterations. We further performed PCA on a scaled matrix
of allele frequencies using functions available in R packages stats and adegenet (Thibaut
Jombart & Ahmed, 2011) in order to assess the genomic divergence and distribution of the
samples. PCA was performed on both genomic dataset with 14 wild P. siculus populations
sampled in 2016 and 2019, and the genomic dataset with Pod Mr¢aru and Pod Kopiste
individuals sampled in 2016, 2017 and 2018.

Next, we used software fastSTRUCTURE (Raj, Stephens, & Pritchard, 2014) to infer the
number of observed genomic clusters in our datasets. The analysis was performed on genomic
dataset with 14 wild populations sampled in 2016 and 2019, as well as the genomic dataset
with all wild and experimental Pod Mrc€aru and Pod KopiSte individuals and their offspring.
We ran fastSTRUCTURE analysis with the simple algorithm, and tested K values (number of
model components) ranging from 1 to 14 for the dataset with 14 wild populations, and from 1
to 10 for dataset with all genotyped Pod Mrcaru and Pod Kopiste individuals and their
offspring. The analysis was run four times independently for each tested K value. Ideal
number of clusters was chosen based on model complexity that maximizes marginal
likelihood, or the number of components used to explain structure in the data. For both
datasets we choose the model with the lowest ideal K value estimated in order to not
overestimate the population structure. Software distruct v.2 (Chhatre, 2018; Rosenberg, 2004)
was used to graphically display individual membership coefficients to each of the cluster.

We used BA3-SNPs (Mussmann, Douglas, Chafin, & Douglas, 2019) software to estimate
recent migration rates between sampled populations. We performed several pilot runs in order
to adjust prior acceptance rates of inbreeding coefficient, allele frequency, and migration rate.
Priors were finally set to 0.02, 0.27, and 0.11 for each parameter respectively in order to
achieve an acceptance rate of ~0.3 as recommended in the BayesAss v.3.0 manual (Wilson &
Rannala, 2003). The analysis was run four times independently with 3,000,000 iterations and
1,000,000 burn-in. Convergence within and between replicate runs was checked using the
package CODA (Plummer, Best, Cowles, & Vines, 2005) in R.

“PK-PM outlier” loci identification

We used three genome scan methods to pinpoint outlier loci in Pod Mré¢aru and Pod Kopiste
populations, and analyses were run on Pod Kopiste and Pod Mrc¢aru data for each sampled
year independently. The data for each year consisted of: PKPM2016 = 82 individuals, 10859
polymorphic SNPs; PKPM2017 = 79 individuals, 10171 polymorphic SNPs; and PKPM2018
= 58 individuals, 9867 polymorphic SNPs. By the term “outlier” we refer here to loci that
deviate from general distribution, without assuming their neutrality or adaptive nature.

13



We first employed a multivariate PCA approach implemented in R package PCAdapt (Luu,
Bazin, & Blum, 2017) which uses a Mahalanobis distance test to detect outliers that do not
follow the distribution of the main bulk loci, without assuming membership of samples to
populations or groups. The optimal number of principal components (K) for the analysis was
chosen by running analysis with K = 1-10, and assessing score plots for explained levels of
population structure. Only the first principal component (K = 1) was retained as it was the
only one contributing to differentiation between two islands. PCAdapt significant loci were
considered those with p-value lower than 0.05.

Next, we used genome scan method implemented in BayeScan (Foll & Gaggiotti, 2008), a
Bayesian software that relays on logistic regression to separate Fst coefficients into
population-specific (neutral or demographic variation) and locus-specific component
(adaptive variation). BayeScan settings included 20 pilot runs of 5,000 iterations, followed by
100,000 iterations with 50,000 burn-in, and a thinning interval of 10. Prior odds for the
neutral model were set to 10:1. Statistical significance was assessed based on obtained loci-
specific g-value — a false discovery rate (FDR) analogue of the p-value. Loci were considered
outliers if they showed g-value lower than 0.05 threshold.

Finally, a coalescent simulation implemented in Arlequin (Excoffier & Lischer, 2010) was
performed to obtain the null distribution of locus-specific F-statistics conditioned on observed
heterozygosities. Arlequin analysis was performed using a non-hierarchical finite island
model, testing 10,000 simulations with 100 demes. Loci with positive Fst higher than 95%
confidence interval limits of the distribution were considered as putative outliers.

We then investigated the adaptive nature of these highly diverged loci by examining their
representation in loci associated with diverged phenotypic traits in Pod Mr¢aru and Pod
Kopiste populations, and/or loci associated with environmental variance, or loci detected as
outlier loci putatively under selection across 14 wild P. siculus populations.

Identification of loci putatively under selection in wild populations

We used a genome scan method implemented in BayPass (Gautier, 2015), to pinpoint loci
putatively under selection in 12 P. siculus populations sampled in the wild in 2016 and 2019,
excluding Pod Mrc¢aru and Pod Kopiste (274 individuals, 39883 SNPs). Samples from Pod
Mrcaru and Pod Kopiste populations have been excluded from this analysis to ensure
statistical independence. BayPass is an extension of previously widely used Bayenv2 method
(Giinther & Coop, 2013), which refines the covariance matrix calculation through the use of a
hierarchical Bayesian model and implements a calibration procedure for XtX statistics to
identify SNPs putatively under selection. BayPass analysis was run in several successive
steps. First, we analyzed the data under the core model in order to obtain the population
covariance matrix and estimate the XtX statistics for outlier loci detection. Next, we
simulated pseudo-observed datasets (PODs) with 10,000 SNPs using simulate.baypass()
function available in baypass_utils R source package, and the mean covariance matrix and
beta parameters calculated under the core model in the previous step. Simulated PODs were
then analyzed under the core model in the same way as the real data, and 0.01 and 0.99
quantiles of the XtX distribution from the POD analyses were calculated in order to provide a
cut-off value to discriminate between neutral and outlier loci for XtX statistics obtained on the
real dataset. Loci with mean XtX values lower or higher than the obtained 1% and 99% POD
threshold were considered outliers putatively under balancing or directional selection,
respectively (Fig. S5).

Five replicate analyses were run for each Baypass step. MCMC parameters across all of them
included 30 pilot runs with 5,000 iterations each, followed by 50,000 steps of burn-in, and
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100,000 post burn-in iterations with a thinning interval of 25. Convergence of the algorithm
was confirmed by assessing correlations of estimated parameters among runs, and mean
values across replicate runs were taken as the final result. Similarity between covariance
matrices obtained for empirical and simulated datasets was verified using Forstner and
Moonen distance (FMD < 1) statistics from R function find.dist() included in the
baypass_utils R source package. We further assessed the similarity between estimated
BayPass covariance matrices and population-pairwise Fsr values obtained from the full
dataset with 39883 SNPs using the R package StAMPP (Pembleton et al., 2013) with 9999
bootstrap iterations. For this purpose, we transformed the covariance to a correlation matrix
and compared it with population-pairwise Fst values using the Mantel test available in ecodist
package in R (Goslee & Urban, 2007).
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Figure S5. Manhattan plot of posterior mean XtX values obtained in BayPass core model
analysis of 12 wild P. siculus populations. Red color denotes outlier SNPs under balancing
(low XtX values) or directional (high XtX values) selection based on the thresholds obtained
from analysis preformed on simulated pseudo-observed datasets (PODs).

Genotype-environment association

Genotype-environment associations (GEA) were assessed using the P. siculus genomic
dataset with 12 wild populations sampled in 2016 and 2019 (274 individuals, 39883 SNPs)
and previously mentioned BayPass software (Gautier, 2015). First, we filtered the full
genomic dataset to exclude loci identified as putatively under selection (both directional and
balancing) in previous BayPass runs. We then ran the BayPass core model again on the
neutral dataset in order to obtain neutral population covariance matrix. The full dataset was
then analyzed under BayPass auxiliary model (AUX), with the neutral covariance matrix
acquired in the previous step. To account for the correlation among explanatory factors, we
performed a PCA on standardized ecological variables (Table S2) and used the scores from
first five principal components (explaining more than 99.7% variance) as environmental input
for the BayPass GEA analysis. SNPs considered strongly associated with the ecological
variables were those with Bayes factor values > 20 dB (deciban units) (Fig. S6). We
performed all BayPass analyses five times independently, and confirmed convergence by
assessing correlations between estimated parameters among runs. We used mean values of

15



parameters estimated across replicate runs as the final result. BayPass MCMC parameters
consisted of 30 pilot runs with 5,000 iterations each, followed by 50,000 steps of burn-in, and
100,000 post burn-in iterations with a thinning interval of 25.
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Figure S6. Manhattan plots of Bayes factor (BF) values in deciban units obtained from
BayPass auxiliary model analysis of 12 wild P. siculus populations using the first five
principal components (PC1-PC5) from PCA of ecological variables. Red color denotes SNPs
with significant association to analyzed ecological variables (BF > 20 dB).
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Genotypic variance was then partitioned between spatial (neutral) and ecological (adaptive)
component using a multivariate redundancy analysis (RDA) approach. RDA was performed
on genomic dataset with all 14 wild P. siculus populations sampled in 2016 and 2019,
including Pod Mréaru and Pod Kopiste (356 individuals, 39905 SNPs). Ecological variation
among populations was modeled using scores from the first five principal components in the
PCA of ecological variables (Fig. S3), and geographical variation using first two dbMEM
vectors obtained from distance-based Moran's eigenvector analysis. Genotype data was
expressed as a matrix of population allele frequencies. As with the phenotype-environment
analysis, we performed three different types of RDA analyses using the R package vegan
v.2.5.6 (Oksanen et al., 2019): full RDA analysis, partial RDA with ecology as explanatory
and dbMEMs as conditioning variables, and partial RDA with dbMEMs as explanatory and
ecological data as conditioning variables. Variance partitioning between ecological and
geographical components was based on adjusted R? values from the RDA analyses and
varpart() function from vegan. Significance of the model, RDA canonical axes, and marginal
effects of explanatory variables were tested using ANOVA after 999 permutations.

Significance of loci overlap

We analyzed whether the number of overlaps among lists of outlier loci obtained using
different analyses was significantly higher than expected by chance through calculation of
hypergeometric probabilities using phyper() function in stats package in R v.4.0.0 (R Core
Team, 2017).

Genotype-phenotype association

We used individual allele counts from 2016 Pod Mr¢aru and Pod Kopiste dataset (53 males,
10094 polymorphic SNPs and 29 females, 9592 polymorhic SNPs) and latent factor mixed
models (LFMM) analysis to explore genotype-phenotype associations (GPA) in our two focal
populations. The LFMM approach is similar to a mixed model regression often used in
GWAS, which test associations between a multidimensional set of response variables
(genotypes) and a set of variables of interest (phenotypic traits or environmental variation).
However, unlike standard mixed models that employ a kinship matrix or principal
components, LFMM corrects for confounding effects due to population structure and other
hidden causes by including random unobserved variables K (called latent factors). Although
phenotype is usually considered a response and genotype an explanatory variable in a
biological sense, LFMM corrects for the confounding effects of latent factors by modeling
them together with the response variables. Consequently, the LFMM genotype-phenotype
association test used in this study was performed with genotypes modeled as a response and
phenotype as explanatory variable.

Phenotypic variables (Table S1) obtained for 2016 Pod Mrcaru and Pod Kopiste individuals
were size corrected prior to GPA analysis to eliminate variation resulting from allometric
growth. All measures were logio-transformed and size-corrected using linear regression to
snout-vent length (SVLgh). Regression residuals were used in posterior GPA analyses (apart
from the SVLgh itself, which was processed raw). All phenotypic variables were additionally
scaled to zero mean and unit variance. We further assessed phenotypic divergence in male
and female individuals from Pod Kopiste and Pod Mrc¢aru using a PCA implemented in R
function prcomp() prior to the GPA analysis itself.

We ran LFMM analysis separately for male and female individuals using the ridge analytical
method from R package /fmm (Caye, Jumentier, Lepeule, & Francois, 2019), fitted with two
latent factors (K = 2) identified by PCA analysis of genomic data from Pod Mrcaru and Pod
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Kopiste populations. We recalibrated obtained z -scores with modified genomic inflation
factors (GIFs; Table S6) following the procedure described by Frichot and Frangois (Frichot
& Francois, 2015), in order to obtain a uniform p-value distribution which is expected under
the null-hypothesis (Figs. S7, S8, S9 and S10). Loci showing significant association with
analyzed phenotypic variables were determined by Benjamini-Hochberg procedure on
adjusted p-values with false discovery rate (FDR) = 0.05.

We avoided including the phenotypic data collected for Pod Mrc¢aru and Pod Kopiste
individuals in 2017 and 2018 along with those obtained in 2016 for the GPA analysis, due to
the difference in phenotyping methods used (image processing vs. caliper measurement,
respectively).

Table S6. Genomic inflation factors (GIFs) obtained during model fitting and modified GIFs
used to adjust p-values in LFMM analyses.

2016 PKPM @ 2016 PKPM @
trait GIF default GIF modified GIF default GIF modified
HHgth 0.894 0.62 1.014 0.75
HLgth 1.388 0.86 0.824 0.71
HWdth 1.344 0.86 1.034 0.69
LwJaL 1.418 0.81 0.944 0.74
LwJaO 1.288 0.87 0.876 0.71
SnLgh 1.194 0.78 0.796 0.69
ILLgh 1.309 0.95 1.224 0.93
HLLgh 1.520 0.92 1.253 0.87
FLLgh 1.296 0.83 1.275 0.96
BHgth 1.264 0.82 0.955 0.73
BWdth 1.036 0.78 0.968 0.72
BiteF 1.048 0.70 0.942 0.70
BMs 1.081 0.73 1.037 0.75
SVLgh 1.668 0.96 1.590 1.08
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Figure S7. Histograms of adjusted p-values for all loci found in LFMM analysis of female P.
siculus individuals from Pod Mrc¢aru and Pod Kopiste islands. Phenotypic trait abbreviations
are defined in Table S1.
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Figure S8. Manhattan plots of adjusted p-values obtained from LFMM analysis of female P.
siculus individuals from Pod Mrc¢aru and Pod Kopiste islands. Red color denotes SNPs with
significant association to analyzed phenotypic variables (Benjamini-Hochberg FDR <0.05).
Phenotypic trait abbreviations are defined in Table S1.
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Figure S9. Histograms of adjusted p-values for all loci found in LFMM analysis of male P.
siculus individuals from Pod Mrc¢aru and Pod Kopiste islands. Phenotypic trait abbreviations
are defined in Table S1.
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Figure S10. Manhattan plots of adjusted p-values obtained from LFMM analysis of male P.
siculus individuals from Pod Mrc¢aru and Pod Kopiste islands. Red color denotes SNPs with
significant association to analyzed phenotypic variables (Benjamini-Hochberg FDR <0.05).
Phenotypic trait abbreviations are defined in Table S1.
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Crossing experiment in the common garden
Sampling and experimental design

We conducted a crossing experiment in the common garden in three consecutive years
between 2017 and 2019. In order to serve as a parental generation in the experiment, we
sampled P. siculus individuals in their natural environment on islets of Pod Mrc¢aru and Pod
Kopiste in March of 2017 and 2018. The exact dates of sampling were chosen according to
weather conditions and the onset of activity on islands in the given year. Across both years, a
total of 50 adult lizards were caught on each islet by use of a pole and a noose or by hand.
Animals were sexed and transferred to the Zoological Garden of Zagreb in individual bags.
Upon arrival to the zoo, male and female individuals were placed in separate terrariums for 4
weeks, with the aim of acclimatization and in order to make sure that caught females were not
gravid. After the acclimatization period, we set up controlled crossings within and between
ancestral (Pod Kopiste) and transplanted population (Pod Mr¢aru) for each pair of island
combinations (PK male - PK female, PK male - PM female, PM male - PK female, and PM
male - PM female).

The pairs in the crossing experiment were kept in glass or plastic terrariums (60x30x30 cm)
equipped with UV lamps (Arcadia T5 6% UVB Forest), small infra-red lamps, peat moss,
rocks for perching and basking, dried bark, and plastic containers with vermiculite for hiding
and laying eggs. Terrariums containing within and between island crosses were distributed
randomly in the breeding facility. Terrariums were sprayed with water daily, and a small Petri
dish containing drinking water was checked and refilled according to consumption. The room
was subjected to the same light regime (12L:12D) and constant temperature (23—24 °C
diurnal, 20 °C nocturnal). During daylight period lizards were able to thermo-regulate by
repositioning themselves respectively to the infra-red light. Individuals were kept on the same
cricket-based diet — 1 or 2 small to medium sized crickets (Gryllus assimilis), periodically
covered in calcium supplement (fine dust JBL MicroCalcium), were given to each individual
depending on its size three times a week. In mid-December, temperature was gradually
decreased to ~12 °C, light regime modified to 9L:15D, and feeding interrupted to induce
hibernation which lasted approximately three months (until mid-March). In this period all
activities were paused to be resumed once the feeding, light, and temperature regimes were
re-established.

Female abdomens and terrariums were checked daily during mating season and weekly out of
mating season for mating scars and laid eggs. When an egg was found, it was placed
separately from the parents in a closed plastic container (100 ml; 2/3 filled with moist
vermiculite), and kept in an incubator at constant temperature of 28-29 °C. After hatching,
offspring were placed in individual terrariums distributed randomly through the room.
Offspring were raised under the same conditions their parents were kept in and fed with the
same cricket species, though much smaller in size.

All individuals were marked with color-coded visible implant fluorescent elastomer tags
(Northwest Marine Technologies) for their reliable identification. New F0 individuals added
to experiment in 2018 to increase the number of reared families and offspring. The substrate
used for egg incubation was also changed to larger grain vermiculite in 2018 to improve egg
hatching success.

A piece of tail tissue was taken from all individuals in common garden experiment and stored
in 96% ethanol for genomic analyses.
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Common garden phenotypic data collection

We phenotyped the parental generation after the mating period in each respective year in
order to not disturb the premating behavior, and the offspring the day after they hatched and
every two months afterwards until reaching approximately 18 months of age. We collected
phenotypic data by photographing individuals from the dorsal side of the body and left lateral
side of the head. During the photographing, lizards were placed as flat as possible on a
horizontal surface with a graph paper in the background in order to ensure proper scaling. All
pictures were taken with the camera (Canon EOS 450D, with Canon EF-S 18-55mm f lens)
placed perpendicular to the paper, at the same distance from the object (16 cm), and using the
same camera settings (automatic mode with zoom set to 18 mm for dorsal and to 35 mm for
lateral pictures of the head).

The images were analyzed with image analysis software ImageJ (Schneider, Rasband, &
Eliceiri, 2012) to obtain morphological measures of interest. First, eight landmarks were
placed at the specific points on the left lateral pictures of the head (Fig. 2A). The coordinates
of those landmarks were then exported and analyzed with custom made script in R v.4.0.0 (R
Core Team, 2017) in order to measure the exact distance between them. Five morphometric
measurements were obtained from the eight landmark coordinates: head height (measured at
the highest part of the head at the level of orbits), head length (measured from the tip from tip
of the snout to anterior edge of the ear opening), snout length (measured from the tip of the
snout to the posterior end of the temporal scale), lower jaw length (measured from the tip of
the lower jaw to the posterior edge of the ear opening), and lower jaw outlever (measured
from the tip of the lower jaw to the anterior edge of the ear opening) (Fig. 2A). This process
was repeated three times independently, the three values for each measurement were
averaged, and the averaged value was used in all subsequent analysis. Dorsal images of
lizards and tools available in ImageJ software were used to calculate phenotypic measures of
head width (measured at the widest part of the head at the level of jugal bones) and body
length to the hip (measured from the tip of the snout to the beginning of the tail) (Fig. 2B).
Each measure was taken three times independently and averaged. The averaged value was
used in all posterior analysis.

Using this approach we measured 7 phenotypic traits of the head and body across 68 F0, 85
F1 and 5 backcross (BC) individuals in total. We also measured bite force for a subset of
individuals from the crossing experiment (54 FO and 75 F1 individuals), using a Kistler force
transducer set in a custom-built holder and connected to a Kistler charge amplifier. The bite
force of FO individuals was measured in the time outside of the breeding period and of F1
juveniles when they were approximately four-months old. Bite force was measured 3 times
and only the maximum recorded value (expressed in newtons, N) was retained. This
maximum value was additionally multiplied by 0.67 before further analysis in order to correct
for the lever arm length.

Repeatability of the phenotyping method

To assess repeatability of the employed image analysis method we analyzed the raw values
obtained across three replicate measurements of each experimental individual (68 FO, 85 F1, 5
BC). Repeatability of the image analysis method was estimated using an analysis of variance
(ANOVA) approach described by Arnqvist and Martensson (Arnqvist & Mértensson, 1998).
Repeatability (R) was estimated as R = $24/(S?y+S5°4), where the within-individual variation
S%w is given by MSgesiaua and among-individual variation $°4 is calculated as $%4 =
(MSmdividuai-MSResiauat)/n, where n is the number of replicates per individual. We further
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estimated the repeatability after averaging the three replicate measures for subsequent
analysis (Ry) as R, = n*R/(1+(n-1)*R). Repeatability estimates obtained using this method
range from O to 1 where, for instance, repeatability of 0.8 indicates that 80% of the total
phenotypic variation is attributable to variation that is naturally present between analyzed
individuals, while the remaining 20% of phenotypic variation is attributable to differences
among replicates.

To examine the repeatability of the entire phenotyping process (both photographing and
image analysis), we further re-phenotyped 21 F1 individuals in October 2020. Three separate
photographs were taken for each individual and each photograph was in turn analyzed three
times independently, obtaining nine replicate measures for each phenotypic trait. These were
analyzed using the same ANOVA approach as previously employed on full dataset. The same
21 F1 individuals were additionally measured three times independently with a digital caliper
(Powerfix Profi+; £0.01 mm), in to in order to test the difference between our image analysis
and a more ‘traditional’ caliper-based approach. Correlations between values obtained using a
caliper-based approach and those obtained using image analysis were explored using
Pearson's product-moment correlation.

Repeatability analyses were conducted in R v.4.0.0 (R Core Team, 2017) using aov() and
cor.test() functions from package stats.

The repeatability of the phenotyping procedure was deemed sufficient for all analyzed traits
across both image analysis (R, = 0.99-1 for the dataset with all 158 FO and F1 experimental
individuals) and photographing (R = 0.85-0.97 for the dataset with 21 F1 individuals re-
phenotyped in October 2020) (Table S7). Furthermore, measures obtained using image
analysis were found to be significantly correlated with measures obtained using traditional
caliper-based phenotyping approach (21 F1 individuals; Pearson’s » = 0.87-0.95) (Table S8).

Table S7. Repeatability (R) of the phenotyping procedure (extracting phenotypic measures
based on landmark data) estimated from: 3 replicates per picture obtained for all 158
individuals included in the 2017-2019 common garden crossing experiment; and 9 replicates
(3 pictures * 3 replicates per picture) obtained for 21 F1 individuals re-phenotyped in October
2020.

158 individuals 21 individuals
trait R R, p-value R p-value
HHgth 0.98 0.993 <2e-16 *** 0.908 <2e-16 ***
HLgth 0.997 0.999 <2e-16 *** 0.907 <2e-16 ***
HWdth 0.996 0.999 <2e-16 *** 0.885 <2e-16 ***
LwJaL 0.984 0.994 <2e-16 *** 0.908 <2e-16 ***
LwJaO 0.962 0.987 <2e-16 *** 0.914 <2e-16 ***
SnLgh 0.994 0.998 <2e-16 *** 0.850 <2e-16 ***
LtHip 0.959 0.986 <2e-16 *** 0.765 <2e-16 ***
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Table S8. Correlation between measures obtained using geometric morphometry based on
landmark data and measures obtained using traditional caliper-based phenotypisation
approach estimated from 3 technical replicates obtained for 21 F1 individuals re-phenotyped
in October 2020.

trait Pearson’s r [95% CI] p-value

HHgth 0.902 [0.771 - 0.96] 2.276¢-08
HLgth 0.892 [0.749 - 0.956] 5.603e-08
HWdth 0.952 [0.884 - 0.981] 3.154e-11
LwJaL 0.919 [0.808 - 0.967] 3.932¢-09
LwJaO 0.907 [0.782 - 0.962] 1.414e-08
SnLgh 0.874 [0.711 - 0.948] 2.199¢-07
LtHip 0.874 [0.71 - 0.948] 2.319¢-07

Data transformation

Average phenotypic values obtained from the three replicate measurements of each
experimental individual (apart from bite force, for which only the maximum value was
considered) were size-corrected before further analyses to eliminate variation resulting from
allometric growth. Size-correction was done separately per sex and generation (FO/F1), as
both sex and age are known to have significant effect on lizard’s growth trajectories, and our
F1 individuals were phenotyped while still in the sub-adult stage. All measures were logio-
transformed and size-corrected by linear regression on length to hip (LtHip). Regression
residuals were used in all posterior analyses (apart from LtHip, which was processed raw).
Obtained data for all traits was either normally distributed, or showed close to normal
distribution as judged by Shapiro-Wilk test and the empirical distribution observed in a
skewness-kurtosis plot (Cullen & Frey, 1999) from the package fitdistrplus (Delignette-
Muller & Dutang, 2015).

Phenotypic differentiation in FO and F1 individuals

A pairwise t-test was used to examine the variability in parental phenotype, and variability in
offspring phenotype was examined using a one-way analysis of variance (ANOVA). Both
analyses were conducted using functions available in R package stats (R Core Team, 2017).
We further assessed whether the pattern of phenotypic differentiation in Pod Kopiste and Pod
Mrcaru FO individuals resembled the one reported in 2008 (Herrel et al., 2008). To that end,
we visually compared raw values and standard deviations obtained for male and female
individuals in 2004-2006 (Herrel et al., 2008) to those obtained for FO individuals in 2017 and
2018 by us.

Quantitative genetic analyses

Univariate animal model, as implemented in Bayesian MCMCglmm R package (Hadfield,
2010), was used to assess additive genetic variance underlying phenotypic traits connected to
head size and shape in our two focal populations. To that end, we implemented an animal
model with genetic group specific additive variance (Muff, Niskanen, Saatoglu, Keller, &
Jensen, 2019). We derived the T ! and D! components from the Cholesky decomposition of
inverse A! relatedness matrix directly from the pedigree, and then scaled them by the
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respective group-proportions to obtain group-specific A™! relatedness matrices for each
genetic group. We also included a matrix with genetic group proportions for each individual
(Q) as fixed effect in the model to account for potential differences in mean breeding values
between individuals from different genetic groups (Wolak & Reid, 2017). Inbreeding
coefficient was not included in the model as only one individual in the pedigree was inbred,
and we strived to keep the models as simple as possible. For LtHip, we additionally included
sex and generation as fixed effects in the model; for all other traits the effect of those two
factors was accounted for by separate size-correction of variables on LtHip before the
MCMCglmm analysis itself.

We used a default normal prior with zero mean and large variance (mu = 0, V = 10%) to model
fixed effects. For additive genetic and residual variance we used a weakly informative inverse
gamma prior (V= 1, nu = 0.002), as it provided better mixing properties of the chains than
suggested parameter expanded priors (Muff et al., 2019; Wolak & Reid, 2017). The total
number of iterations was set to 2,500,000, with a burn-in period of 500,000 and a thinning
interval of 100. We visually inspected trace plots and used Heidelberger and Welch's
convergence diagnostic test (Heidelberger & Welch, 1983) available with heidel.diag()
function from R package CODA (Plummer et al., 2005) to ensure good mixing qualities of
MCMC chains and model convergence. All models were further checked for inadequate
effective sample sizes and high levels of autocorrelation.

Heritability (h?) was calculated from posterior estimates as the ratio of additive genetic
variance component to total phenotypic variance. Although we attempted to approximate
narrow-sense heritability and estimate additive genetic variance component with as much
precision as possible, a disproportionally large number of offspring in our pedigree came
from full-sib families. Thus, we cannot completely exclude that dominance effect could have
a significant influence on estimates obtained in the animal model analysis conducted in this
study. Due to the limitations of the obtained pedigree it was further impossible to estimate the
influence of other environmental and/or non-additive factors (e.g. maternal or permanent
environment effects), which may also contribute to phenotypic variation in our analyzed traits
of interest.

It has been proposed that heritability may not be the most suitable measure to approximate the
evolutionary potential of a trait, i.e. its evolvability (Garcia-Gonzalez, Simmons, Tomkins,
Kotiaho, & Evans, 2012; Houle, 1992). However, due to the use of residuals in our animal
model analyses, we were likewise unable to calculate alternative measures of additive genetic
variation standardized by the trait mean (Garcia-Gonzalez et al., 2012), such as the coefficient
of additive genetic variation (CV4) and its square (Ia).
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Supplementary Results

Floristic and vegetation survey of Pod KopiSte and Pod Mr¢aru islands

A total of 36 plant species was recorded on Pod Kopiste and only 13 plant species on Pod
Mrcaru (Table S9), which is in accordance with habitat diversity and islands area. Species
composition is indicative for nutrient rich soil, especially on Pod Kopiste. Dominant habitat
type for central part of Pod Kopiste is Wall Barley (Hordeum murinum ssp. leporinum)
community (As. Hordeetum leporine Br.-Bl. 1936), for coastal part of Pod Kopiste is Limonium
anfractum rock cliff community (As. Limonietum anfracti 1lijani¢ 1982), which is also
dominant habitat on Pod Mrcaru. The most frequent plant species on Pod Mrcaru, Crithmum
maritimum and Lavatera arborea, are either rare or absent on Pod KopiSte. Most dominant
species in central part of Pod Kopiste are Bromus madritensis and Hordeum murinum ssp.
leporinum, that are resistant to permanent overgrazing, and which are rare or absent on Pod
Mrcaru.
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Table S9. Cover percentage of plant species on Pod Kopiste and Pod Mréaru expressed with

Braun-Blanquet vegetation survey categories

Location
Species
Hordeum murinum L. ssp. leporinum
Lotus cytisoides L.
Atriplex prostrata Boucher ex DC. in Lam. et DC.
Asparagus acutifolius L.
Lagurus ovatus L.
Geranium molle L.
Medicago minima (L.) Bartal.
Melilotus indica (L.) All.
Desmazeria marina (L.) Druce
Desmazeria rigida (L.) Tutin
Parapholis incurva (L.) C.E.Hubb.
Valantia muralis L.
Sisymbrium officinale (L.) Scop.
Malva neglecta Wallr.
Fumaria officinalis L.
Amaranthus deflexus L.
Cynodon dactylon (L.) Pers.
Chenopodium vulvaria L.
Bromus madritensis L.
Brachypodium distachyon (L.) P.Beauv.
Erodium cicutarium (L.) & Hér.
Herniaria glabra L.
Erodium malacoides (L.) L Hér.
Juniperus phoenicea L.
Marrubium incanum Dest.
Olea europaea L.
Crithmum maritimum L.
Allium ampeloprasum L.
Limonium dictyophorum (Tausch) Degen

Silene vulgaris (Moench) Garcke ssp. angustifolia
Hayek
Sonchus asper (L.) Hill

Spergularia salina J. Presl et C. Presl
Chenopodium murale L.

Bromus rigidus Roth

Arenaria leptoclados (Rchb.) Guss.
Parietaria judaica L.

Lavatera arborea L.

Arthrocnemum macrostachyum (Moric.) C. Koch
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Table S10. Availability of invertebrates on three islands, Kopiste, Pod Kopiste, and Pod Mrc¢aru based on 12 pitfall traps left for 48h. Mass

is expressed in mg.

Kopiste (KP) Pod Kopiste (PK) Pod Mr¢éaru (PM)
taxon number | mass | %omass | Y%onumber | number | mass %mass | Yonumber | number | mass %mass | Yonumber
Acarina 3 0.7 0.1 0.7
Aphididae 2 0.5 0.1 0.5 2 0.8 0.00 0.8
Aranea 6 239.9 32.8 1.5 28.00 314.8 19.0 10.7 45 19.53 0.58 3.74
Chilopoda 1 14.4 2.0 0.2
Coleoptera 2 2.5 0.3 0.5 8.00 32.7 2.0 3.1 21 39.62 1.18 1.75
Collembola 325 230.8 31.6 80.4 102 70.4 4.3 38.9 25 7.80 0.23 2.08
Crustacea 1 8.08 0.24 0.08
Dermoptera 2 134.88 4.00 0.17
Dictyoptera 1 8.2 1.1 0.2
Diplopoda 2 47.8 6.5 0.5
Diptera 22 62.3 8.5 5.4 29 48.0 2.9 11.1 31 44.06 1.31 2.58
Gastropoda 1 0.2 0.0 0.2 9 251.48 7.46 0.75
Hemiptera 1 0.2 0.0 0.2 5 318.0 19.2 1.9 4 3.60 0.11 0.33
Homoptera 2 1.1 0.1 0.8 5 13.30 0.39 0.42
Hymenoptera (Formicidae) 6 2.6 0.4 1.5 12 8.8 0.5 4.6 12 12.08 0.36 1.00
Hymenoptera (wasps) 4 1.5 0.1 1.5
Isopoda 1 28.4 3.9 0.2 13 800.0 48.4 5.0 32 2636.44 | 78.21 2.66
Lepidoptera 1 3.65 0.11 0.08
Opiliones 17 48.9 6.7 4.2
Peudoscorpionidae 4 1.5 0.2 1.0 1 0.71 0.02 0.08
Thysanoptera 55 52.6 32 21.0 3 0.31 0.01 0.25
Thysanura 10 42.3 5.8 2.5
larvae 2.00 5.5 0.3 0.8 1011 195.61 5.80 84.04
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Table S11. Availability of invertebrates on three islands, Kopiste, Pod Kopiste, and Pod Mrcaru based on 40 minutes of sweep sampling
covering all vegetation types on the islands. Mass is expressed in mg.

Kopiste (KP) Pod Kopiste (PK) Pod Mréaru (PM)
taxon nur;lbe mass | %mass %nurmbe number | mass | %mass | %number | number | mass | %mass | %number
Aphididae 40 32.3 0.6 2.1
Aranea 31 67.4 5.2 13.4 6 14.8 0.3 0.3 9 224 0.4 1.8
Coleoptera 48 128.5 10.0 20.7 16 5.8 0.1 0.8 1 0.4 0.01 0.2
Dermoptera 1 0.2 0.00 0.1
Diptera 72 111.1 8.6 31.0 644 1635.7 32.5 33.7 268 488.2 8.2 53.7
Gastropoda 3 98.3 7.6 1.3 1 34 0.1 0.1 1 11.5 0.2 0.2
Hemiptera 9 112.3 8.7 3.9 61 80.8 1.6 32 27 32.1 0.5 5.4
Homoptera 18 86.4 6.7 7.8 603 909.7 18.1 31.6 81 157.3 2.6 16.2
Hymenoptera - bees 2 520.3 40.4 0.9 4 1091.9 21.7 0.2 11 5097.8 85.4 2.2
Hymenoptera - 2 | 132 | 10 5.2 2 22 0.04 0.1 10 3.5 0.1 2.0
Formicidae
Hymenoptera - wasps 25 50.2 3.9 10.8 486 406.5 8.1 25.5 24 11.9 0.2 4.8
Lepidoptera 3 18.2 1.4 1.3 13 327.9 6.5 0.7 1 19.0 0.3 0.2
Orthoptera 4 20.8 1.6 1.7
Peudoscorpionidae 2 0.8 0.01 0.4
Thysanoptera 3 1.0 0.02 0.2 46 7.5 0.1 9.2
larvae 5 62.0 4.8 2.2 26 520.1 10.3 1.4 18 115.5 1.9 3.6
unidentified 3 0.4 0.01 0.2
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Table S12. Shannon diversity (H) and evenness (En) indices for the invertebrate fauna of the
three islands sampled based on proportions in total mass and number of taxa and for two
sampling methods (sweep netting and pitfall traps)

Kopiste (KP) Pod Kopiste(PK) Pod Mrcaru (PM)

mass number mass number mass number

Sweep netting

H 2.00 1.98 1.76 1.47 0.62 1.57
Ea 0.71 0.70 0.62 0.52 0.22 0.55

Pitfalls

H 1.79 0.92 1.47 1.83 0.91 0.78
Ea 057 0.29 0.47 0.58 0.29 0.25
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Table S13. Podarcis siculus genome assembly characteristics.

Genome feature
Number of scaffolds >= 10 kb
N50 edge size

N50 contig size

N50 phase block size
N50 scaffold size

% of base assembly missing from scaffolds >= 10 kb

Assembly size (only scaffolds >= 10 kb)

Value
1.17K
13.46 Kb
75.56 Kb
1.11 Mb
37.45 Mb
3.57 %
1.33 Gb

Table S14. Pairwise Fst between fourteen wild P. siculus populations (all values are
significant at p<0.0001). Population codes are defined in Fig. 1.

OB

RK 0.185 0.321 0.370

OB
vVC
DU
OS
ST
KL
PJ
PG
SC
BJ
KP
PK

vVC DU
0.277 0.340
0.437

OS
0.332
0.300
0.398
0.278

ST
0.234
0.196
0.310
0.376
0.340

KL
0.434
0.404
0.502
0.532
0.507
0.424

PJ
0.447
0.418
0.523
0.549
0.523
0.444
0.168

PG
0.446
0.418
0.523
0.544
0.518
0.445
0.383
0.356

SC BJ
0.446 0.528
0.417 0.499
0.526 0.602
0.547 0.622
0.522  0.593
0.444  0.548
0.326 0.482
0.273  0.463
0.213  0.425

0.307

KP
0.475
0.448
0.552
0.570
0.550
0.473
0.351
0.293
0.236
0.071
0.266

PK
0.508
0.484
0.579
0.596
0.579
0.507
0.388
0.334
0.275
0.119
0.300
0.077

PM
0.528
0.503
0.597
0.613
0.596
0.529
0.414
0.362
0.306
0.153
0.330
0.110
0.045
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Migration rate per population (m)

Table S15. Recent migration rates in fourteen wild P.

siculus populations. Population codes are defined in Fig 1.

Population of origin

RK OB vVC DU oS ST KL PJ PG SC BJ KP PK PM

RK mean  0.889 0.009 0.008 0.008 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.008 0.009 0.009
95% CI  0.840;0.937  -0.008;0.025 -0.007;0.024  -0.008; 0.024  -0.008; 0.025  -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008;0.025 -0.008;0.025 -0.008; 0.025

OB mean  0.009 0.889 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.008 0.008
95% CI -0.008; 0.025  0.840;0.938  -0.008;0.025 -0.007;0.025 -0.008;0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.007; 0.024  -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025  -0.008; 0.025

VC mean  0.009 0.009 0.889 0.008 0.009 0.008 0.009 0.009 0.009 0.008 0.008 0.008 0.009 0.009
95% CI -0.008; 0.025 -0.008;0.025  0.840;0.937  -0.008; 0.024  -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008;0.025 -0.008;0.025  -0.008; 0.025

DU mean  0.008 0.009 0.009 0.889 0.009 0.009 0.008 0.008 0.009 0.009 0.009 0.009 0.008 0.009
95% CI -0.007;0.024  -0.008; 0.025 -0.008;0.025  0.840;0.938  -0.008;0.025 -0.008; 0.025 -0.008; 0.024 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008; 0.025 -0.008;0.025 -0.008;0.024  -0.008; 0.025

0OS mean  0.009 0.008 0.008 0.009 0.889 0.008 0.009 0.008 0.009 0.008 0.009 0.009 0.009 0.009
95% CI -0.008; 0.025 -0.008;0.025 -0.008;0.025 -0.008;0.025  0.840;0.938  -0.008; 0.025 -0.008;0.026 -0.008; 0.024  -0.008; 0.026  -0.008; 0.024  -0.008; 0.025  -0.008; 0.025 -0.007; 0.025  -0.008; 0.025

ST mean  0.010 0.011 0.010 0.011 0.010 0.865 0.011 0.010 0.010 0.010 0.011 0.010 0.010 0.010
95% CI -0.009; 0.030  -0.010;0.031  -0.009; 0.030  -0.009; 0.030 -0.009; 0.030  0.809;0.920  -0.009; 0.030  -0.009; 0.030  -0.010; 0.030  -0.010; 0.031  -0.009; 0.030  -0.010; 0.030  -0.009; 0.030  -0.009; 0.030

KI. mean  0.009 0.009 0.009 0.009 0.009 0.009 0.880 0.009 0.009 0.009 0.009 0.009 0.009 0.009
95% CI -0.008;0.027 -0.009;0.027 -0.009;0.028 -0.009;0.027 -0.008;0.027 -0.008;0.027 0.829;0.931 -0.008;0.027 -0.008;0.027 -0.008;0.026 -0.008;0.027 -0.008;0.026 -0.008;0.027 -0.008;0.027

PJ mean  0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.872 0.010 0.010 0.010 0.010 0.010 0.010
95% CI -0.009;0.028 -0.009; 0.029 -0.009;0.029 -0.009;0.028 -0.009;0.028 -0.009; 0.029 -0.009;0.029 0.819;0.926 -0.008;0.028 -0.009;0.028 -0.009;0.029 -0.009;0.029 -0.009;0.028 -0.009; 0.029

PG mean  0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.873 0.010 0.010 0.010 0.010 0.010
95% CI -0.008;0.027 -0.009;0.028 -0.009;0.028 -0.009; 0.029 -0.008; 0.028 -0.009; 0.029 -0.009; 0.029 -0.009;0.029 0.819;0.927 -0.008;0.028 -0.009;0.028 -0.009;0.028 -0.009;0.028 -0.009; 0.029

SC mean  0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.869 0.010 0.010 0.010 0.010
95% CI -0.009;0.030 -0.009;0.029 -0.009;0.029 -0.009;0.030 -0.009;0.029 -0.009;0.030 -0.009;0.029 -0.009;0.029 -0.009;0.030 0.814;0.924 -0.009;0.029 -0.009;0.029 -0.009;0.029 -0.009;0.029

BJ mean  0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.873 0.010 0.010 0.010
95% CI -0.009; 0.028 -0.009; 0.029 -0.009;0.028 -0.008;0.028 -0.009;0.028 -0.009; 0.028 -0.009;0.028 -0.009;0.028 -0.009;0.029 -0.008;0.028 0.819;0.926 -0.009;0.029 -0.009;0.029 -0.009;0.028

KP mean  0.008 0.008 0.008 0.007 0.008 0.007 0.007 0.008 0.008 0.008 0.008 0.902 0.007 0.008
95% CI -0.007;0.022 -0.007;0.022 -0.007;0.022 -0.007;0.022 -0.006;0.022 -0.007;0.022 -0.007;0.022 -0.007;0.022 -0.007;0.022 -0.007;0.022 -0.007;0.022 0.857;0.946 -0.007;0.022 -0.007;0.022

PK mean  0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.919 0.006
95% CI -0.006;0.018 -0.006;0.018 -0.006;0.018 -0.006;0.018 -0.006;0.018 -0.006;0.019 -0.006;0.018 -0.006;0.018 -0.006;0.018 -0.006;0.018 -0.006;0.018 -0.006;0.018 0.881;0.958 -0.006;0.019

PM mean  0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.922
95% CI -0.005;0.017 -0.005;0.017 -0.006;0.018 -0.005;0.017 -0.005;0.017 -0.006;0.018 -0.006;0.018 -0.005;0.018 -0.005;0.017 -0.006;0.018 -0.005;0.018 -0.005;0.017 -0.006;0.018 0.886;0.959
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Table S16. Allelic diversity indices and effective population size (Ng) in fourteen wild P. siculus
populations, and inter- and intra-population Pod Kopiste (PK) and Pod Mr¢aru (PM) crosses
(population codes are defined in Fig. 1 and Table S5).

D AR H H T F Ne

N "Mean  95%CI 0 ®  Mean SD 18 Mean _ SD
RK 19 165 [1.63,1.67] 0.192 0217 0327 0.144 0.140%** 1275 223
OB 19 170 [1.68,1.72] 0.196 0229 0321 0.144 0.170%%%* 3082 12.9
VC 19 1.60 [1.58,1.62] 0.179 0202 0327 0.50 0.136**** 662.6 662
DU 19 153 [1.52,1.54] 0.174 0189 0352 0.143 0.107%** 1397 37
0s 19 1.60 [1.59,1.61] 0.205 0222 0368 0.41 0.104** 2356 123
ST 18 1.67 [1.64,1.70] 0.165 0200 0285 0.51 0203%%* 5668 4509
KL 19 140 [1.38,1.41] 0.119 0126 0307 0.151 0.081* 7363 1312
PJ 19 137 [1.35,139] 0.080 0100 0251 0.152 0.I31%% 3770 368
PG 19 137 [1.34,139] 0.105 0109 0281 0.160 0.066 5527 83.1
SC 19 138 [1.36,1.40] 0.100 0105 0262 0.154 0.079%* 2815 19.6
BJ 19 1.6 [I.151.17] 0.044 0046 0265 0.164 0.054 168.6 19.1
KP 19 139 [1.36,1.40] 0.106 0110 0271 0.153 0.057 2169 122
PKl6 19 135 [1.34,136] 0.105 0105 0291 0.148 0.033 2200 183
PMI16 19 132 [1.30,1.33] 0.093 0095 0287 0.51 0.042 3189 315
PK17 19 134 [133,135] 0102 0100 0284 0.147 0.012 3653 407
PM17 19 131 [1.30,1.32] 0.093 0090 0275 0.51 -0.014 2303 163
PKIS 19 134 [1.33,1.35] 0102 0102 0287 0.149 0.024 618.6 1322
PMIS 19 132 [1.31,1.33] 0098 0097 0292 0.152 0.013 3060  44.2
PKPK 19 133 [132,135] 0.105 0102 0296 0.151 -0.003 19.7° 02
PKPM 18 133 [1.32,1.34] 0.108 0101 0298 0.150 -0.038 1345 0.0
PMPK 19 134 [1.32,1.35] 0.104 0101 0290 0.149 -0.006 2566 023
PMPM 19 131 [1.30,1.32] 0.099 0096 0301 0.151  -0.005 1374 02

ID, population code; N, number of samples (all values calculated on max. 19 random samples); AR,
average allelic richness and 95% confidence intervals; Ho, observed heterozygosity; He, expected
heterozygosity; m, average nucleotide diversity and standard deviation; Fis, Inbreeding coefficient: *
significant at p < 0.05; ** significant at p < 0.01; *** significant at p < 0.001; **** significant at p
<0.0001; Ng, average effective population size. Average number of parents (F0) in dataset: 16 °13
18.3915.3
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Table S17. Loci associated with principal components (PC) of environmental covariates in
BayPass analysis (GEA), and their overlap with loci putatively under directional selection
across twelve P. siculus populations (XtX), and 116 PK-PM outlier loci (“PKPM outliers”).

GEA N GEA N XtX N
GEA GEA NXtX “PKPM outliers” “PKPM outliers”
PC1 1940 102 12 2
PC2 244 50 0 0
PC3 1142 124 8 3
PC4 738 106 7 1
PCS 83 104 2 1
UNIQUE LOCI 4431 343 25 5

Table S18. Loci associated with phenotypic traits in LFMM analysis (GPA) of male and
female PK and PM individuals, and their overlap with 116 PK-PM outlier loci (PKPM
“outliers”). Phenotypic trait codes are defined in Table S1.

. N “PKPM N “PKPM
trait ? ; outliers” d C?outliers”
HHgth 168 - 53 -
HLgth 21 1 213 1
HWdth 12 - 109 -
LwJaL 67 3 182 3
LwJaO 37 1 233 3
SnLgh 51 3 205 1
ILLgh 17 2 5 1
HLLgh 19 5 134 7
FLLgh 16 1 76 5
BHgth 21 2 48 -
BWdth 5 - 90 2
BiteF 209 1 42 -
BMs 40 - 6 -
SVLgh 49 6 18 3
UNIQUE LOCI 590 16 514 16
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Table S19. Genomic RDA variance partitioning results for fourteen wild P. siculus
populations. Model significance was determined using ANOVA after 999 permutations.

Mode Predictors/effect Adj. 1.12 (total . Model
variance) significance
RDA full Ecology + geography 0.5903 p=0.001
pRDA ecology Ecology | geography 0.1889 p=0.012
pRDA geography  Geography | ecology 0.0394 p=0.185
NA Ecology N geography 0.3621 NA

Table S20. Phenotypic RDA variance partitioning results for male and female individuals
from fourteen wild P. siculus populations. Model significance was determined using

ANOVA after 999 permutations.

Model Predictors/effect A(‘l;lz; rllgn(ctz; al siglr\l/g?i(cl;:lce
RDA full Ecology + geography 0.1423 p=0.001
Males  pRDA ecology Ecology | geography 0.1360 p=0.001
pRDA geography  Geography | ecology 0.0173 p=0.002
NA Ecology N geography -0.0111 NA
RDA full Ecology + geography 0.099 p=0.001
Females pRDA ecology Ecology | geography 0.0829 p=0.001
pRDA geography  Geography | ecology -0.0003 p=0.462
NA Ecology N geography 0.0163 NA

37



Figure S11. Principal component (PC) analysis of allele frequencies in fourteen wild P.
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PC1 (24.06%)

siculus populations. Population codes are defined in Fig. 1.
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Figure S12. Bayesian inference of ancestral genomic components in fourteen wild P. siculus
populations, computed in software fastStructure (K=9). Population codes are defined in Fig.

1.
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