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FIGURES 746 

 747 

Figure 1. Geographic location and temporal distribution of HPG1 samples.  748 

(A) Sampling location of herbarium specimens (blue) and modern individuals (green). (B) Temporal 749 

distribution of samples (randomly jittered in a y axis for visualization). Stars indicate four herbarium 750 

accessions that nest in the clade of modern accessions. See Fig. 3. 751 

See also Figure S1. 752 

 753 

1870 1890 1910 1930 1950 1970 1990

Calendar years 

N

38 N

39 N

40 N

41 N

42 N

43 N

44 N

90 W 85 W 80 W 75 W

A

B
Longitude (°)

L
a

tit
u

d
e

 (
°)

Herbarium

Modern

.CC-BY-NC-ND 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted April 25, 2016. ; https://doi.org/10.1101/050203doi: bioRxiv preprint 

https://doi.org/10.1101/050203
http://creativecommons.org/licenses/by-nc-nd/4.0/


Exposito-Alonso, Becker et al. Mutation and selection in Arabidopsis thaliana 

28 

754 

Figure 2. Relationship among herbarium and modern HPG1 samples.  755 

(A) Neighbor-joining tree. Consensus of 1,000 bootstrap replicates. Branch lengths indicate number of 756 

base substitutions. (B) First two dimensions of a multidimensional scaling plot based on pairwise757 

identity-by-state distances. Fraction of variance explained given in parentheses. Phylogenetic network of 758

all samples using the parsimony splits algorithm, before (C) and after (D) removing intra-HPG1 759 

recombinants.  760 

See also Figure S2. 761 

.CC-BY-NC-ND 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted April 25, 2016. ; https://doi.org/10.1101/050203doi: bioRxiv preprint 

https://doi.org/10.1101/050203
http://creativecommons.org/licenses/by-nc-nd/4.0/


Exposito-Alonso, Becker et al. Mutation and selection in Arabidopsis thaliana 

29 

762 

Figure 3. Substitution rates and demographic history.  763 

(A) Bayesian phylogenetic analyses employing tip-calibration methodology. All 10,000 trees were764 

superimposed as transparent lines, and the most common topology was plotted solid. Tree branches 765 

were calibrated with their corresponding collecting dates. (B) Maximum Clade Credibility (MCC) tree 766 

summarizing the trees in (A). The demographic model underlying the phylogenetic analysis is 767 

superimposed on the MCC tree. Ne was estimated by Bayesian Skygrid reconstruction; the mean Ne768 

over time is shown as a dotted line and the 95% highest posterior density is shaded grey. (C) 769 
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776 

Figure 4. Migration dynamics of HPG1.  777 

(A) Linear regression of longitude and latitude as a function of collection year. The p-value was 778 

obtained from the t-test of the slope. (B) Origin of herbarium and modern geographic spread, 779 

determined using separate heuristic searches of isolation-by-distance patterns. Three locations of 780 

modern samples and four of herbarium samples showed significant slope (p<0.05) in the isolation-by-781 

distance pattern. That is, genetic distance increased when moving apart from those geographic locations. 782 

For one sample of each subset a likely migration trajectory is depicted by an arrow. (C) Isolation-by-783 

distance patterns of the herbarium (left) and modern (right) samples from which the hypothetical 784 

trajectory in (C) was inferred. 785 

See also Figure S5. 786 
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787 

Figure 5. Spatial and temporal emergence of mutations associated with root 788 

morphology phenotypes and/or climate variables.  789 

(A) Age distribution of the oldest herbarium sample with the derived allele of each SNP with a 790 

significant trait association, compared with genome-wide SNPs with at least 5% minor allele frequency 791 

(black), or without frequency cutoff (grey). (B) Spatial centroid of all samples carrying derived-allele 792 

SNPs shown in (A).  793 

See also Figures S4 and S6. 794 
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