SUPPLEMENTAL METHODS
Estimation of demographic history of 620 accessions of Arabidopsis
thaliana

Out of 1,397,934 SNPs in 620 accessions of A. thaliana, we focused on
667,277 SNPs located on the intergenic regions. To infer the demographic
history in 620 A. thaliana accessions, we used simple five demographic models
by Fastsimcoal26 program (Excoffier and Foll 2011) (Supplemental Fig. S14).
Model 1 is assumed to be constant population size. Models 2 and 3 are
assumed to have an event of increasing and decreasing population size,
respectively. Models 4 and 5 are assumed to have an increasing event of
population size after and before a decreasing event of population size,
respectively. In each model, we performed Fastsimcoal26 program with the
parameter ‘—n 100000 —d —M —L 500°’. The mutation rate (u) is defined to be
7x10° /bp/generation in A. thaliana (Ossowski et al. 2010). The likelihoods
scores were compared among the five models by Akaike’s information criterion

score (AIC). As a result, model 5 was selected as the best fitting model



(Supplemental Table S21). This model corresponds to the demographic history
reported in previous studies (Durvasula et al. 2017; The 1001 Genomes
Consortium 2016). The demographic parameters estimated in model 5 are used

to generate sequences under neutral model (Supplemental Table S22).

Tajima’s D under neutral model

To generate sequences under neutral model, we performed ms
program based on demographic parameters estimated by model 5 (Hudson
2002). Under ms program, sample size, replications, segment size and mutation
rates are defined to be 620, 10,000, 10kb and 7 x 10 /bp/generations.

We converted the ms format sequences to vcf format with randomly
selected SNP sites. Tajima’s D was calculated in the converted ms sequences
10,000 replicates by VCFtools program (Danecek et al. 2011). The Tajima’s D

values in the best demographic model are expected to be neutral Tajima’s D.

Estimation of Fst and ZFst



We divided the 620 accessions into two groups, with and without mCG.

The Fst between the two groups was calculated in a 10-kb window by the

VCFtools program (Danecek et al. 2011). To reduce the effect of population

structure, we calculated Z-transformed Fst (ZFst) from the Fst values (Axelsson

et al. 2013). The ZFst is estimated using the following equation: ZFst = (Fst —

UFst) | oFst. The uFst is the mean Fst. The oFst is the standard deviation. At

each of selected mCGs, we calculated the ZFst in all windows. Then, we

compared ZFst between windows contain selected mCG and the other windows

by Wilcoxon rank sum test.

Detection of selective sweep by using SweeD

To detect selective sweep in target mCGs, we used SweeD program

(Pavlidis et al. 2013). In accessions with the target mCG, we calculated

composite likelihood ratio (CLR) with the parameter ‘—grid 2000 —maf 0.05’. We

defined a significant threshold (CLR > 1.51) from top 5% of whole genome CLR.

For comparison, we also calculated CLR at any genome position in accessions



lacking the focused mCG.
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