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Ethics statement

All the experiments on Acomys were conducted following the rules and guidelines of the

University of Haifa and approved by the Ethics Committee.

Sample collection

Seven stations were defined on the two slopes of EC (Fig. 1). Station #2 on the south-facing
"African" savannoid slope (AS) of EC I represents the environment with high solar radiation,
temperature, and drought. By contrast, station #6, on the north-facing "European” forested slope,
separated on average by 250 meters, represents the microclimate of lower solar radiation and

cool temperature, and higher humidity (1, 2). Six and four animals (Table S1) were collected
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from station #2 and #6 at Evolution Canyon | (EC 1), lower Nahal Oren, Mount Carmel, Israel
respectively, in September 2013. They were sacrificed by injection with Ketaset CIII (Fort
Dodge, USA) at 5 mg/kg of body weight after left in the lab for about 5 hours. Whole brain

tissues were harvested and immersed immediately into liquid nitrogen.

Table S1 Morphological information for all samples of Acomys cahirinus from EC |

Sample Body weight Tail length Body length Sex
AS1-20

AS1-21

AS2-1 38.8 10.8

AS2-2 36.3 9.7 10 8
AS2-4 47.6 8 10.8 %
AS2-8 27.3 9.1 10.1

ES6-5 46.9 10.4 11.2 %
ES6-7 41.4 9.8 11 %
ES6-8 30.4 9.6 10.1

ES6-13 30.4 9.4 9.9

cDNA library construction and sequencing

Total RNA from the whole brain was extracted from each individual using an RNA kit
(Qiagen, Germany) according to the manual. The quantity and quality of the RNA were
assessed by Qubit® 3.0 fluorometer (ThermoFisher Scientific, USA), 1% agarose gel
electrophoresis and Agilent 2100 (Agilent Technologies, USA), and only the samples showing
RNA integrity number (RIN) > 7 were used for downstream experiments. Pair end libraries
with about 300 bp insert size were constructed with a unique barcode for each sample using
Illumina Tru-seq RNA kit Sample Preparation Kit v2 (Illumina, San Diego, CA) according to
the manufacturer's protocols. Briefly, 4 ug total RNA was purified with Sera-mag oligo-dT
attached magnetic beeds (Illumina, San Diego, CA). The isolated mMRNA was fragmented with
divalent cations fragmentation buffer incubated at 94 °C for 5 min. The first strand cDNA was
synthesized based on mRNA and random primers. The second strand cDNA was synthesized
using DNA polymerase | and RNase H and dNTPs followed by AMPure XP beads purification.

cDNA fragments were subjected to end repair, 3* adenylation, and ligation of the adaptor. The



final library was generated following PCR amplification and purification. After quantification
by Qubit® 3.0 fluorometer (ThermoFisher Scientific, USA) and gqPCR (LightCycler® 480
Instrument 11, Greece), cluster generation was conducted on cBot (Illumina, USA), and later

100~150bp pair end sequencing was conducted on HiSeq 2000 (lllumina, San Diego, CA).
Transcriptome assembly

All reads from the 10 samples were sorted by the barcode. Adaptor sequences were clipped and
low-quality reads, including putative PCR duplicates, and the reads that their average base
quality was < 20 and those with >5% unidentified nucleotides (N) were filtered out by Fast-Tool
kit (3). Base quality was checked and visualized by FASTQC (4). The left and right clean reads
from the 10 individuals were used as the left and right input into Trinity (5), respectively, with
default parameters but min_kmer_cov 2. The transcripts generated from Trinity were clustered

by CAP3 and later filtered by CD-HIT (6) with default parameters.
Transcriptome annotations

All of the unigenes were filtered and only the longest transcript from each unigene was kept.
Sequence homology searches were carried out using BLAST programs against sequences in
NCBI non-redundant protein sequences (Nr) (E-value=10"), Blast against NCBI nucleotide
sequences (Nt) (E-value=107°), Swiss-prot (E-value=10"), “KEGG (Kyoto Encyclopedia of
Genes and Genomes)” (E-value=10"%), and COG (Cluster of Orthologous Groups of proteins)
(E-value<10®). The unmapped unigenes were predicted by ESTscan (7). The length distribution
of unigenes was estimated by homemade script. Blast2GO (8) was used for gene ontology (GO)

analysis with an E-value of 1e-6.

Variant calling

Single nucleotide polymorphism (SNP) was called by GATK2 (9). The clean reads from each
individual were mapped to the transcript consensus using BWA (10). The generated SAM files

were reordered after index building with Picard tools (http://picard.sourceforge.net). SAM files

were transformed to binary BAM files using SAM tools (11), which was followed by BAM files
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sorting and head adding. Duplicates were masked and the generated files were indexed again. In
order to minimize the mapping error, local realignment around INDELSs were conducted again
using Picard tools. Base Recalibration was conducted in case of systematic error modes. Raw
SNP datasets were filtered with the following parameters: cluster Window Size: 10; MQO >= 4
and (MQO/(1.0*DP)) > 0.1; QUAL < 10; QUAL < 30.0 or QD < 5.0 or HRun > 5), and only
SNPs with distance > 5bp were retained for downstream analysis. Hardy-Weinberg equilibrium

(HWE) was tested with VCFtools (http://vcftools.sourceforge.net/) and those deviating from

HWE (P<0.05) were removed from downstream analyses.

The loci with more than two alleles or two missing genotypes were removed by perl script, and
126,074 SNPs were retained. Finally, SNPs that could not pass the following two criteria were
excluded: (1) SNPs with minor allele frequency (MAF) > 0.01; (2) maximum per-SNP missing

rate < 0.1. After this step, there were 73,418 SNPs in the genetic diversity analysis dataset.

Standard population genetic statistics, including Watterson’s #, and pairwise nucleotide

diversity mw were calculated for each population by the Bio::PopGen::Statistics package in

BioPerl (v1.6.1) (12).
Population analyses

EIG4.2 software was used to conduct PCA on the SNP dataset (13). Genetic structure was
inferred using ADMIXTURE 1.23 (14), which implements a block-relaxation algorithm.
Default parameters were used in Admixture analysis. Matrix pairwise Fsr value was estimated
for all loci between populations using the Genepop 4.2.2 software (15), then rescaling Fst as Fst
/(1- Fs7), and the neighbor-joining tree for populations were constructed with R package ape
based on matrix pairwise rescaling Fsr values (16). We also constructed the neighbor-joining
tree for individuals using SplitsTree software (17). The kinship between individuals were

calculated by KING software (18). The heatmap was constructed using R package gplots.
Selective analysis

The coefficient of nucleotide differentiation Fsr between the populations and Tajima’s D and

nucleotide diversity (6r) for each population were calculated by the Bio::PopGen::PopStats
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package in BioPerl (12). We calculated the log value of #r ratios. The putative selected genes
were screened from the overlap of the top 5% log-odds ratios of both 6z and Fsr. Functional
enrichment of the candidate genes was performed by the ClueGO plugin of Cytoscape 3.2.1(19)
using Symbol ID as input, and Mus Musculus was used as the background organism. After
Bonferroni correction for multiple testing, P < 0.05 was considered to be statistically

significant.
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Fig. S1. Annotations of transcripts to different databases. These databases include
Non-redundant (Nr), Nucleotide database (Nt), Swiss-prot, “KEGG (Kyoto Encyclopedia of

Genes and Genomes)”, and COG (Cluster of Orthologous Groups of proteins).
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Fig. S2 Pathway assignment of unigenes by Kyoto Encyclopedia of Genes and Genomes

(KEGG) classification. X-axis denote percentage of genes and Y-axis denote KEGG categories.

A: Cellular Processes, B: Environmental Information Processing, C: Genetic Information

Processing, D: Metabolism, E: Organismal Systems.
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Fig. S3 Functional GO categories of the assembled transcriptome of Acomys cahirinus at

EC 1. The unigenes were annotated to biological process, molecular function, and cellular

component. X-axis denote GO category and Y-axis were the number of genes.
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Fig. S6 Kinship of all animals from both AS and ES populations from Evolution Canyon I.
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